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HM2(FMF/DV/FPJ)  Charles  “Luke”  Milam 


HM2  Charles  “Luke”  Milam  was  born  in  1981  in  Albuquerque,  New  Mexico.  He  graduated  from  Columbine 
High  School,  Littleton,  CO,  in  May  1999.  He  enlisted  in  the  Navy  June  1999  with  a  guarantee  of  Hospital  Corps- 
man  “A”  School. 

HM2  Luke  Milam  was  a  Special  Amphibious  Reconnaissance  Corpsman  (SARC)  for  over  five  years.  Dur¬ 
ing  this  short  period  HM2  Milam  made  three  combat  tours  in  Iraq  and  was  on  his  fourth  combat  tour,  this  time  in 
Afghanistan,  when  he  was  killed  while  conducting  a  combined  joint  operation  with  Afghan  National  Army  forces  and 
United  States  Army  Special  Forces  in  the  Helmand  Province. 

Despite  already  being  a  highly  decorated  and  combat  tested  Special  Amphibious  Reconnaissance  Corpsman, 
he  sought  more  specialized  training  to  become  a  more  technically  and  tactically  competent  warrior.  He  attended  and 
graduated  from  a  variety  of  both  physically  and  mentally  demanding  courses,  which  included:  Military  Freefall 
School  (MFF),  Marine  Multi  Mission  Parachute  System  (MMPS),  Diver  Propulsion  Device  course  (DPD),  Special 
Operations  Forces  Medical  Skills  Sustainment  Program  (SOFMSSP),  and  Dynamic  Assault  and  Special  Reconnais¬ 
sance  course  (DASR).  In  addition,  he  qualified  as  Combatant  Diver  Supervisor  and  a  Tactical  Combat  Casualty  Care 
(TCCC)  Course  Instructor. 

HM2  Milam  transitioned  with  2d  Force  Reconnaissance  Company  into  2d  Marine  Special  Operations  Bat¬ 
talion  (2d  MSOB),  Marine  Forces  Special  Operations  Command  (MARSOC)  in  Feb  2006.  He  was  assigned  to  Golf 
Company,  2d  MSOB  and  immediately  began  pre-deployment  work-ups  in  preparation  for  his  fourth  combat  tour. 
The  work-up  included  a  full  TCCC  course  instructed  by  HM2  Milam  to  over  100  Marines.  He  spent  countless  after- 
hours  preparing  the  company  for  the  deployment  and  managed  a  full  immunization  program  to  include  anthrax,  en¬ 
suring  all  physical  exams  were  fully  up-to-date.  His  company  deployed  100%  medically  and  dentally  ready. 

In  September  2007,  HM2  Milam  was  conducting  a  combined  joint  operation  with  Afghan  National  Army 
forces  and  United  States  Army  Special  Forces.  HM2  Milam’s  position  came  under  sustained  enemy  mortar,  RPG, 
and  small  arms  fire.  Milam  quickly  maneuvered  his  vehicle  to  an  advantageous  position  where  he  could  provide  sup¬ 
pression  of  the  enemy  and  allow  the  Marine  snipers  to  displace.  He  selflessly  exposed  himself  to  enemy  fire  to  allow 
the  Marine  snipers  to  break  contact  safely  and  displace  to  positions  with  more  adequate  cover.  HM2  Milam’s  sup¬ 
pressive  fire  was  so  effective  that  the  enemy  began  to  concentrate  their  efforts  on  his  position.  An  enemy  round  im¬ 
pacted  his  gun  position  and  inflicted  a  fatal  wound  on  HM2  Milam. 


1 


Dedication 


HM2  Milam  was  selected  as  Marines  Forces  Special  Operations  Command  “Operator  of  the  Year”  for 
2006.  He  always  went  above  and  beyond  in  his  duties  as  Platoon  Corpsman  and  has  set  the  standard  for  future 
MSOC  operators.  His  flawless  performance,  technical  and  tactical  proficiency,  excellent  leadership,  and  supreme 
courage  under  the  most  demanding  combat  situations  made  him  most  deserving  of  the  recognition  as  Special  Op¬ 
erations  Combat  Medic  of  the  Year. 

Luke  was  awarded  his  second  Bronze  Star  with  combat " V"  and  also  received  a  second  Purple  Heart  for 
his  actions  on  12  Nov  2004  in  Iraq. 

HM2  Luke  Milam  is  survived  by  his  parents,  Michael  and  Rita  Milam;  a  sister,  Jaeme,  and  two  broth¬ 
ers,  Keith  and  Andrew. 
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When  It  Mattered  Most  -  Remembering  Our  Fallen  Medical  Personnel  in 

Iraq- Afghanistan 

Casscells,  S.  Ward.  Office  of  the  Assistant  Secretary  of  Defense  for  Health  Affairs,  Government  Printing  Office: 
Washington,  D.C.,  2008.  ISBN:  978-0-16-08  1852-3.  Hardback.  438  pages. 

A  book  review  by  COL  Warner  D.  (Rocky)  Farr 


When  It  Mattered  Most  is  the  first  accounting  of 
the  sacrifices  of  medical  personnel  from  all  Services  in  the 
Global  War  on  Terror  (GWOT).  It  chronicles  the  deaths  of 
medical  Soldiers,  Sailors,  Airmen,  and  Marines  from  2001 
to  30  June  2008.  Clearly,  the  compilation  of  this  book  is 
the  idea  of  Dr.  Casscells,  a  colonel  in  the  U.S.  Army  Re¬ 
serve  who  was  deployed  to  Iraq  in  2006  as  the  liaison  from 
Multinational  Force  -  Iraq  to  Ambassador  Zalmay 
Khalilzad  and  who  is  the  ranking  physician  in  the  Depart¬ 
ment  of  Defense.  The  book  is  well  executed  by  Mary  Sar- 
necky,  John  Greenwood,  and  many  others.  Our  own  Lt 
Col  Duguay-Landers  gets  a  nod  in  the  preface  as  she 
cross-referenced  our  Journal  of  Special  Operations  Med¬ 
icine  (JSOM)  Medic  dedication  pages  with  the  author’s 
sources. 

The  first  Soldier  profiled,  the  only  medical  Sol¬ 
dier  death  in  GWOT  2001,  is  our  own  Master  Sergeant 


Jefferson  D.  (Donnie)  Davis,  USA,  who  was  killed  in 
Afghanistan  on  5  December  2001.  Master  Sergeant  Jef¬ 
ferson  D.  (Donnie)  Davis  was  a  great  Special  Forces  Med¬ 
ical  Sergeant  (18D)  that  I  knew  when  he  was  the  senior 
instructor  at  the  Joint  Special  Operations  Medical  Train¬ 
ing  Center  at  Fort  Bragg  while  I  was  assigned  to  US- 
ASOC.  Having  walked  with  his  surviving  teammates  on 
the  exact  ground  he  died  on  less  than  a  month  after  his 
death,  I  remember  this  first  death  well. 

Turn  the  page  and  the  second  GWOT  SOF  Medic 
death  is  CPO  Matthew  J.  Bourgeois,  a  SEAL,  killed  27 
March  2002.  The  entire  book  examines  the  stories  of 
these  great  Medics  who  died  in  the  service  of  their  Coun¬ 
try:  from  USASOC  Command  -  Christopher  J.  Speer  and 
Richard  J.  Herrema;  from  1st  SFG  -  Michael  J.  Tully  and 
Nathan  L.  Winder;  from  3rd  SFG  -  Tony  B.  Olaes  and 
Peter  P.  Tycz  II;  from  5th  SFG  -  Dustin  M.  Adkins, 
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William  M.  Bennett,  Jefferson  D.  Davis,  Gary  R.  Harper 
Jr,  Aaron  N.  Holleyman,  Kevin  N.  Morehead,  and  Justin 
R.  Whiting;  from  7th  SFG  -  Allen  C.  Johnson,  Thomas 
D.  Maholic,  Timothy  P.  Padgett,  Jeffrey  M.  Rada 
Morales;  from  20th  SFG  -  Roy  A.  Wood;  from  the  160th 
SOAR(A)  -  Marcus  V.  Muralles;  from  SEAL  Team  Ten 
-  Jeffrey  S.  Taylor;  from  MARSOC  -  Charles  Luke 
Milam;  from  USACAPOC  -  Lawrence  E.  Morrison; 
Charles  R.  Soltes,  Jr,  Anton  J.  Hiett,  Meredith  L.  Howard, 
and  Nathan  J.  Vacho. 

Missing  from  this  edition  are  AFSOC  PJs  Jason 
D.  Cunningham,  Scott  E.  Duffman,  Michael  Maltz,  and 
Jason  Plite;  all  lost  their  lives  in  Afghanistan.  Their  loss 
will  be  acknowledged  in  the  upcoming  second  edition. 

There  are  several  nurses,  physicians,  MEDE- 
VAC  pilots,  and  Medical  Service  Corps  officers  —  one  is 


shown  in  her  West  Point  uniform  as  she  was  killed  as  a 
2nd  lieutenant  —  a  true  cross  section  of  America.  The 
highest  ranking  seems  to  be  colonel  and  the  lowest  ranks 
I  saw  were  private  first  class,  Hospital  Corpsman,  and 
senior  airman. 

Obviously  they  did  not  get  them  all.  It  is  espe¬ 
cially  true  in  our  SOF  community  that  some  will  be  miss¬ 
ing  or  unsung.  Plus,  in  our  community,  the  “Medic”  is 
more  the  shooter  next  to  us  than  the  guy  or  gal  with  the 
big  red  cross.  A  second  edition  is  already  planned.  If 
you  get  this  book,  which  I  recommend,  and  you  see  any 
other  missing  medical  comrades,  please  let  our  JSOM 
editor  know  at  j  som  @  socom.mil.  In  summary,  a  great 
first  effort,  a  task  that  needs  continuing,  a  tribute  to  our 
fallen  medical  comrades,  well  done! 


THIS  BOOK  IS  DEDICATED  TO  THOSE  WHO  WE’VE  LOST 
AND  THE  FAMILIES  THEY  LEFT  BEHIND. 
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Joseph  Royal,  DVM;  Charles  L.  Taylor,  MD 


Abstract 

Military  working  dogs  are  rapidly  becoming  integral  to  military  operations.  While  they  bring 
many  valuable  capabilities  to  the  battlefield,  it  is  important  that  Special  Operations  leaders  consider  ca¬ 
nine  team  capabilities  and  requirements  when  planning  missions.  Careful  logistical  and  operational  plan¬ 
ning  can  optimize  the  health,  performance,  and  readiness  of  the  working  dog  while  protecting  the  safety 
and  well-being  of  the  team  members  working  with  them.  We  also  offer  recommendations  for  medical 
treatment  of  dog  bites. 


Figure  1:  MWD  used  in  clearing  operations. 
Photo  courtesy  of  http://www.  uswardogs.org. 


teams  bring  many  of  the  above  capabilities,  and  others, 
to  the  battle  in  support  of  SOF  operations. 

As  the  use  of  MWDs  is  relatively  new  to  much 
of  the  Special  Operations  community,  most  unit  leaders 
have  little  experience  integrating  MWDs  into  their  oper¬ 
ations.  The  fielding,  maintenance,  and  utilization  of 
MWDs  is  not  a  self-sustaining  process.  MWDs,  like  all 
military  personnel,  require  certain  conditions  and  sup¬ 
port  elements  to  maintain  maximal  effectiveness.  To 
gain  the  maximum  benefit  from  canine  units,  teams  that 
work  with  dogs  must  take  factors  into  consideration  re¬ 
lating  to  canine  health,  handling,  and  safety. 


Introduction 

Military  working  dogs  (MWDs)  play  an  in¬ 
creasingly  important  role  in  Special  Operations.  Canine 
teams  bring  valuable  capabilities  to  the  Special  Opera¬ 
tions  unit.1  MWDs  can  be  used  in  reconnaissance,  cor¬ 
don  and  search,  checkpoints,  roadblocks,  explosives 
detection,  narcotics  detection,  crowd  control,  tracking 
and  apprehension  of  enemy  combatants,  clearing  build¬ 
ings,  and  other  activities.  (Figure  1)  They  can  provide 
a  field-expedient  alarm  and  security  system.  MWDs 
have  been  used  to  inspect  suspicious  packages,  rapidly 
screen  large  amounts  of  cargo,  and  to  search  gear  and 
equipment  belonging  to  detainees.  Canines  endow  the 
team  with  acute  senses  in  light  and  dark  settings,  pro¬ 
vide  a  show  of  force  as  a  visible  deterrent  to  enemy  ac¬ 
tivity,  and  can  maneuver  rapidly  and  close  quickly  with 
the  enemy  in  a  highly  compact  environment.  Canine 


Transportation  and  Housing 

Transportation  of  dogs  in  the  operational  envi¬ 
ronment  requires  certain  provisions.  Dogs  are  often 
transported  in  kennels  or  shipping  crates  while  in  aircraft 
or  ground  vehicles.2  Depending  on  mission  duration, 
dog  handlers  may  transport  significant  amounts  of  equip¬ 
ment  and  dog  food,  which  is  usually  not  procurable  in  a 
deployed  environment.  Space  allocation  for  kennels  and 
equipment  should  be  included  in  any  plans  involving 
MWD  movement. 

Transport  in  the  confined  spaces  of  vehicles  and 
kennels  greatly  increases  the  risk  of  heat  injuries  to  ca¬ 
nines.  This  risk  can  be  exacerbated  by  dehydration,  a 
thick  fur  coat,  tight  muzzles  that  inhibit  panting,  or  lack 
of  airflow.  These  conditions  may  result  in  heat  injury  in 
the  dog  well  before  any  of  the  human  occupants  are  af¬ 
fected.  Vehicles  used  to  transport  dogs  in  hot  weather 
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should  be  air  conditioned  or  well  ventilated.3  Kennels 
should  be  placed  in  the  vehicle  so  that  there  is  maximal 
airflow  through  and  around  the  kennel.  Dogs  should 
never  be  left  in  a  vehicle  or  any  other  enclosed,  non- 
ventilated  space  in  warm  or  hot  weather  without  ade¬ 
quate  ventilation  or  air  conditioning. 

Housing  of  the  dog  can  have  a  great  effect  on 
health  and  readiness.  In  the  past,  teams  have  housed 
dogs  with  the  handler  inside  their  living  unit,  in  tempo¬ 
rary  crates  or  transport  kennels,  or  in  dedicated  kennels 
constructed  on  site.  Regardless  of  the  housing  type  uti¬ 
lized,  all  canine  housing  should  be  well  ventilated.  En¬ 
closed  kennels  in  extreme  environments  require  climate 
control  (e.g.,  air  conditioning  in  summer  in  Iraq)  to 
maintain  the  ambient  temperature  between  45  and 
85°F.4  Outdoor  kennels  should  have  shade  and  airflow, 
especially  in  hot  weather,  and  protection  from  wind, 
rain,  and  snow  in  cold  weather.3  Kennels  should  never 
have  persistent  moisture  or  standing  water  in  or  around 
them.1  Regardless  of  housing  methods  used,  all  teams 
housing  and  working  with  dogs  should  consult  with  a 
veterinarian  for  guidance  on  housing  arrangements. 

Health  Hazards 

Combat  operations  pose  many  traumatic  and 
non-traumatic  health  risks  to  the  working  dog.  A  typi¬ 
cal  mission  may  involve  the  dog  running  several  miles. 
This  level  of  exertion  can  increase  the  risk  of  heat  in¬ 
juries,  especially  in  hot  or  humid  weather.  Such  con¬ 
ditions  may  necessitate  frequent  work-rest  cycle 
implementation,  which  should  be  integrated  into  mis¬ 
sion  planning. 

Certain  environmental  hazards  (hot  tarmac, 
broken  glass,  concertina  wire,  chemicals  in  the  envi¬ 
ronment,  etc.)  may  put  dogs  at  risk  for  injuries  while  on 
missions.  Lacerations  and  abrasions  to  the  paw  are 
common  and  can  be  painful  enough  to  impair  or  disable 
the  working  dog.  Some  dogs  will  tolerate  protective 
covering  on  the  feet,  but  most  paw  injuries  can  best  be 
prevented  by  avoiding  surfaces  that  might  damage  the 
exposed  paw.  (Figure  2)  Planning  for  such  factors  can 
minimize  such  injuries  and  their  impact  on  the  mission. 

Dogs  present  a  particular  difficulty  in  the  pres¬ 
ence  of  chemical,  radiological,  or  biological  threats.  No 
safe,  effective  personal  protective  equipment  (PPE)  is 
currently  issued  for  use  by  MWDs.  Therefore,  avoid¬ 
ance  and  shelter  may  be  needed  to  protect  them.  Fur¬ 
thermore,  a  dog  that  is  fearful  or  in  pain  may  bite  team 
members,  compromising  their  PPE  and  increasing  the 
risk  for  exposure  to  harmful  agents.5,6  The  dog  may  not 
recognize  otherwise  familiar  individuals  —  including 
the  handler  —  who  are  wearing  protective  gear.  It 


Figure  2:  Canine 
booties  are  sometimes 
used  to  protect  paws  on 
hazardous  or  abrasive 
surfaces. 

Photo  courtesy  of 
http://www.  uswardoss.  ors 


would,  therefore,  be  beneficial  to  conduct  training  in 
PPE  with  the  MWD,  both  for  familiarization  and  to  as¬ 
sess  the  dog’s  reaction,  in  a  controlled  environment. 
Decontamination  and  medical  treatment  and  prophy¬ 
laxis  guidelines  for  MWDs  exposed  to  chemical,  radio¬ 
logical,  or  biological  agents  have  been  published.5,6 

Some  canine  toxic  hazards  can  be  found  in  and 
around  the  SOF  team  housing  area.  Most  of  these  are 
non-toxic  to  humans  and  are  easily  overlooked.  Some 
items  that  can  be  toxic  to  dogs  include  chocolate  (espe¬ 
cially  dark  chocolate),  antifreeze,  prescription  medica¬ 
tions,  over-the-counter  medications  (e.g.,  acetamin¬ 
ophen,  ibuprofen),  xylitol  chewing  gum,  and  grapes  or 
raisins.7  Dogs  should  always  be  supervised,  and  such 
items  should  be  stored  out  of  their  reach. 

In  combat  theaters,  indigenous  dogs  are  some¬ 
times  utilized  for  base  security.  However,  without 
proper  healthcare  these  animals  can  put  the  health  of 
servicemembers  and  MWDs  at  risk.  They  can  be  a 
source  of  infectious  and  parasitic  disease  for  MWDs  and 
pose  a  high  risk  of  wounds  if  they  fight  with  MWDs. 
Ideally,  teams  working  with  MWDs  would  not  employ 
indigenous  force  protection  dogs.  However,  if  these  are 
used,  certain  measures  must  be  taken  to  protect  military- 
owned  animals.  Indigenous  dogs  should  never  interact 
directly  with  MWDs.  They  should  also  have  limited  or 
no  indirect  contact  with  MWDs  (e.g.,  shared  bedding, 
food  and  water  dishes,  leashes,  living  areas  etc.). 

Because  strict  separation  may  not  be  practical  in 
all  situations,  additional  measures  should  be  used  to  pro¬ 
tect  MWD  well-being.  To  mitigate  the  risk  of  infectious 
disease,  the  team  Medic,  under  the  auspices  of  his  team 
leader/commander  and  with  guidance  of  a  veterinarian, 
should  ensure  that  all  force  protection  dogs  receive  ap¬ 
propriate  vaccinations  (rabies,  distemper,  parvovirus, 
adenovirus,  leptospirosis)  and  antiparasitic  treatment. 
Teams  should  provide  for  adequate  nutrition,  record 
keeping,  and  medical  care  for  these  dogs,  and  not  allow 
them  to  mingle  with  the  local  feral  dog  population.  In 
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certain  locations,  with  proper  authorization,  force  pro¬ 
tection  canines  are  authorized  treatment  (including  sur¬ 
gical  sterilization)  at  theater  veterinary  treatment 
facilities.8 

Veterinary  Medical  Treatment 

Veterinarians  are  rarely,  if  ever,  present  at  the 
point  of  injury  on  the  battlefield,  and  in  almost  all  cases, 
Medics  and  handlers  will  provide  first  aid  and  often 
higher  level  care  to  injured  or  sick  MWDs.  For  this  rea¬ 
son,  teams  that  work  with  dogs  need  to  ensure  their 
Medics  are  adequately  trained  in  veterinary  medicine. 
With  their  background  and  training  in  trauma  medicine, 
SOF  Medics  are  well  equipped  to  handle  many  types  of 
canine  trauma.  The  presence  of  veterinary  trained  SOF 
Medics  on  the  battlefield  is  an  extremely  efficient  way  to 
greatly  enhance  our  ability  to  care  for  canine  patients  in 
the  field. 

Teams  should  set  aside  time  for  their  Medics  to 
do  veterinary  training  while  in  garrison,  and  Medics 
should  actively  seek  this  training.  Unit  veterinarians  will 
readily  provide  training  and  hands-on  experience  to  SOF 
Medics  as  well  as  reading  material  on  canine  medicine. 

Most  canine  handlers  carry  veterinary  first  aid 
kits,  and  team  Medics  should  become  familiar  with  their 
contents  and  how  they  should  be  used.  Prior  communi¬ 
cation  with  handlers  on  a  specific  dog’s  health  related 
issues  (e.g.,  prior  heat  injuries,  aggressive  behavior,  al¬ 
lergies,  etc.)  will  enable  better  care  and  safety  when 
treating  in  the  field. 

Medics  should  also  be  versed  in  medical  evacu¬ 
ation  procedures  for  dogs.  For  example,  they  should 
know  veterinary  facility  locations  in  theater  for  evacua¬ 
tion,  and  they  must  understand  that  when  the  dog  is  in¬ 
jured  and  evacuated,  the  handler  must  accompany  the 
dog,  and  will  thus  be  temporarily  taken  out  of  the  fight. 


Figure  3:  MWD  bite  training. 
USAF  photo  by  Robbin  Cresswell 


Team  leadership  should  alert  their  unit  veterinarian, 
medical  staff,  and  chain  of  command  any  time  a  dog  is 
evacuated  for  medical  reasons.  Team  Medics  and  dog 
handlers  should  establish  relationships  with  their  near¬ 
est  theater  veterinary  assets  and  seek  out  contingencies 
for  veterinary  care  (e.g.,  civilian,  coalition  force,  or 
civil  affairs  veterinarians). 

Safe  handling  of  MWDs 

The  use  of  working  dogs  entails  some  risks. 
Their  aggressive  disposition  and  attack  training  occa¬ 
sionally  result  in  inappropriate  bites.  (Figure  3)  Ex¬ 
treme  caution  is  needed  when  handling  injured  MWDs 
because  fear,  pain,  and  stress  can  greatly  increase  the 
risk  of  a  bite.  (Figure  4)  Ensure  handlers  properly  re¬ 
strain  and  muzzle  dogs  for  all  medical  procedures  or 
any  other  time  there  is  an  increased  risk  of  indiscrimi¬ 
nant  biting. 


Figure  4:  MWD  aggresssion. 
USAF  photo  by  Meredith  Canales 


Pre-mission  familiarization  and  socialization 
of  dogs  with  team  members,  including  training  with 
them  in  garrison,  may  also  decrease  the  likelihood  of  an 
inappropriate  bite  during  operations.  However,  Oper¬ 
ators  should  always  remain  vigilant,  since  pain  or  fear 
may  cause  a  dog  to  bite  even  a  familiar  individual.  All 
team  members  must  know  where  the  handler  carries 
his  dog  muzzle,  and  handlers  should  train  team  mem¬ 
bers  on  how  to  apply  the  muzzle  and  make  a  field  ex¬ 
pedient  muzzle.  (Figure  5) 

Treatment  of  Dog  Bites 

A  bite  from  a  military  working  dog  is  treated 
the  same  as  any  other  dog  bite.  An  examination  of  the 
wound  is  performed  to  evaluate  for  injury  to  vital  struc¬ 
tures:  nerves,  tendons,  joints,  or  vascular  structures. 
The  wound  should  be  cleansed  with  soap  and  water.  A 
topical  antibiotic  and  sterile  dressing  can  then  be  ap¬ 
plied.  Bites  should  not  be  closed  because  of  the  in- 
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because  of  the  requirement  for  refrigeration.  Tetanus 
immunization  schedules  vary  based  on  the  previous 
level  of  immunization.  The  incompletely  immunized 
should  receive  tetanus  immune  globulin  and  begin  the 
usual  immunization  schedule.  The  most  conservative 
regimen  would  be  to  immunize  all  who  have  not  re¬ 
ceived  a  booster  within  five  years. 


Figure  5:  A  field  expedient  muzzle 
made  using  the  dog  }s  leash. 

creased  risk  of  infection.  If  vital  structures  are  injured, 
a  surgeon  should  be  consulted.  The  dog  handler  should 
examine  the  MWD’s  mouth  for  missing  or  broken  teeth 
which  may  be  left  in  the  wound. 

Approximately  five  percent  of  dog  bites  be¬ 
come  infected.9  Hand  wounds  become  infected  more 
often  than  wounds  elsewhere.  The  wound  infection 
rate  can  be  decreased  by  copious  irrigation. 

Antibiotic  prophylaxis  is  a  reasonable  course 
of  action  if  follow-up  cannot  be  assured.  For  adults 
without  a  penicillin  allergy,  875mg  of  amoxicillin  - 
125mg  clavulanate  PO  bid  for  seven  days  is  the  an¬ 
tibiotic  of  choice.  For  the  penicillin  allergic,  300mg 
clindamycin  PO  qid  with  a  fluoroquinolone  for  seven 
days  is  a  reasonable  alternative.  Trimethoprim- sul¬ 
famethoxazole  is  used  for  children  rather  than  a  fluo¬ 
roquinolone.10 

All  dog  bite  cases  must  be  evaluated  by  a  med¬ 
ical  provider.  Medical  providers  (to  include  SOF 
Medics)  should  immediately  consult  with  local  area 
preventive  medicine  and  veterinary  officers  for  evalu¬ 
ation  of  rabies  risk  and  to  coordinate  veterinary  exam¬ 
ination  of  the  animal  involved  in  the  biting  incident. 
These  communications  should  be  documented  on  DD 
Form  2341,  Report  of  Animal  Bite  -  Potential  Rabies 
Exposure.  This  form  is  filled  out  for  all  animal  bite 
cases  and  forwarded  to  the  appropriate  veterinary  and 
preventive  medicine  officers  for  evaluation.11 

In  MWDs,  the  immunization  status  of  the  dog 
is  known,  and  rabies  post-exposure  prophylaxis  is 
rarely  indicated.  However,  tetanus  immunization  is  ad¬ 
vised.  Having  the  handler  carry  antibiotics  for  dis¬ 
seminating  in  the  event  of  a  dog  bite  is  a  sound  practice 
as  the  unit  Medics  are  unlikely  to  carry  them  on  com¬ 
bat  missions.  Carrying  tetanus  vaccine  is  not  advised 


Conclusion 

MWDs  can  increase  operational  efficiency,  en¬ 
able  mission  success,  and  protect  the  lives  of  service- 
members.  To  optimize  MWD  performance  and  to 
protect  the  health  and  safety  of  all  troops,  unit  leader¬ 
ship  needs  to  understand  the  requirements  and  capa¬ 
bilities  of  MWDs  when  planning  for  canine-assisted 
missions.  Awareness  of  and  planning  for  the  logistical 
and  operational  requirements  of  working  with  canine 
units  will  ensure  we  maintain  an  effective  canine  force. 


Photo  courtesy  of  http://www.  uswardogs.  org 
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Key  points 

•  MWDs  are  susceptible  to  heat  injury. 

•  Protect  MWDs  from  environmental  hazards. 

•  Avoid  MWD  contact  with  indigenous  dogs. 

•  Familiarize  MWDs  with  team  members  and  tactics. 

•  Know  veterinary  medical  theater  footprint. 

•  Injured  MWDs  may  bite;  use  proper  restraint  and  muzzling  when  treating  or  hand¬ 
ling  them. 

•  Train  team  Medics  on  veterinary  medicine. 

•  All  dog  bites  must  be  evaluated  by  a  medical  provider. 
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Abstract 

Exposure  to  human  immunodeficiency  virus  (HIV)  is  a  recognized  occupational  hazard  to  health¬ 
care  personnel.  The  virus  also  presents  an  operational  hazard  to  deployed  Special  Operations  Forces  (SOF) 
personnel.  Management  guidelines  for  work  related  exposure  to  HIV  mainly  deal  with  healthcare  work¬ 
ers  in  a  first  world  hospital  environment.  Formal  guidelines  for  postexposure  prophylaxis  (PEP)  regard¬ 
ing  potential  HIV  exposure  in  third  world  environments  have  not  been  established.  SOF  personnel  deploy 
to  regions  such  as  sub-Saharan  Africa  with  a  reported  HIV  prevalence  of  35%  or  higher.  This  article  ex¬ 
amines  the  case  of  a  SOF  servicemember  exposed  to  HIV  in  a  confrontation  with  host  nation  personnel, 
the  problems  with  trying  to  utilize  current  CDC  guidelines  and  host-nation  healthcare  capabilities,  and  a 
proposed  solution  devised  to  ensure  appropriate  PEP  in  future  cases. 


Introduction 

Human  immunodeficiency  virus  (HIV)  is  a 
known  occupational  hazard  to  personnel  who  work  in  a 
medical  setting.1’2’3’4’5’67  The  United  States  Centers  for 
Disease  Control  (CDC)  has  published  guidelines  for  the 
management  of  worker  exposures  to  HIV  and  recom¬ 
mendations  for  postexposure  prophylaxis  (PEP).8  These 
guidelines  are  designed  for  the  management  of  health¬ 
care  worker  exposures  to  HIV  that  occur  in  the  U.S.  The 
guidelines  are  designed  for  use  in  the  hospital  setting 
where  the  source  patient  is  often  known  and  easily  avail¬ 
able  for  assessment.  In  these  cases  treatment  providers 
have  a  known  source,  the  medical  history  is  available, 
and  the  patient  can  easily  be  assessed  for  HIV  risk  fac¬ 
tors,  testing,  and  follow-up. 

Members  of  U.S.  Military  Special  Operations 
Forces,  particularly  the  U.S.  Army  Special  Forces,  are 
often  involved  in  training  exercises  and  other  operations 
in  third  world  countries  where  medical  care  is  substan¬ 
tially  below  U.S.  standards.  Many  of  these  countries, 
specifically  those  in  sub-Saharan  Africa,  have  a  high 
prevalence  of  HIV  in  the  population.91011  Currently  the 
CDC  guidelines  provide  a  starting  point  for  planning  the 
medical  response  for  Soldiers  who  sustain  a  significant 
exposure  to  blood  and/or  body  fluids  while  working  in 
these  areas  of  endemic  HIV  disease. 


Case 

A  35  year-old  U.S.  Army  Special  Forces  Soldier 
sustained  a  deep  human  bite  in  an  altercation  with  a  crim¬ 
inal  in  a  sub-Saharan  African  country.  The  injured  Sol¬ 
dier  was  traveling  in  a  car  with  two  other  Special  Forces 
Soldiers  when  they  were  stopped  by  armed  criminals, 
who  demanded  the  Soldiers’  money  and  passports.  The 
Soldiers  were  involved  in  a  physical  altercation  during 
which  the  injured  Soldier  was  able  to  disarm  the  criminal. 
However,  in  the  process  he  was  bitten  deeply  on  his  left 
forearm.  At  the  time  of  the  bite  the  criminal  had  blood  on 
his  face  and  in  his  mouth  from  wounds  he  had  sustained 
during  the  fight.  The  bitten  Soldier  detained  the  criminals 
until  the  police  arrived.  Subsequently  (approximately 
two  hours  after  the  bite)  he  went  to  the  U.S.  Embassy  and 
had  his  wound  cleaned  by  the  embassy  nurse.  The  Sol¬ 
dier  contacted  his  unit  medical  officer  (UMO)  for  rec¬ 
ommendations.  The  UMO  then  consulted  with  his  Group 
Surgeon.  Due  to  the  unknown  nature  of  the  source  pa¬ 
tient,  HIV  post-exposure  prophylaxis  was  recommended. 
The  U.S.  Embassy  had  a  supply  of  Combivir  (300mg  zi¬ 
dovudine  and  150mg  lamivudine)  available.  He  was 
started  on  Combivir  approximately  eight  hours  post-ex¬ 
posure  and  then  evacuated  to  the  U.S.  Upon  his  return  he 
was  started  on  a  six- week  treatment  course  of  Indinavir  in 
addition  to  the  Combivir.  He  also  received  a  baseline 
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TABLE  1.  Recommended  HIV  pos  ten  pc  sure  prophylaxis  |PEP)  for  percutaneous  fit  juries 


Infection  status  of  source 

Exposure  lyjte 

HIV-positive, 
class  1 ' 

HlV-posilive. 

class  T 

~  Source  ol 
unknown  HIV 
stalusl 

Unknown  source* 

HlVnuwgative 

Less  severe' 

Recommend  bask 
2-drug  PEP 

Recommend 
expended  ^3 -drug 
PEP 

Generally,  no  PEP 
warranted, 
however,  consider 
basic  2-drug  PEP'" 
for  source  with  HIV 
risk  (actors IT 

Generally  no  PEP 
wan  anil  ea; 
however,  consider 
basic  2-drug  PEP" 
in  settings  in  whlc  h 
exposure  To  HIV- 
infected  poisons  i$ 
llkety 

Mo  PEP  wairanled 

Mots  severe^ 

Recommend 
expanded  3-druu 

PEP 

Recommend 
expanded  >3-drug 
PEP 

Generally,  no  PEP 
warranted: 
however,  consider 
basic  2-drvg  PEP” 
for  source  wild  HIV 
nsk  fretontt 

Generally,  no  PEP 
warranted: 
however ,  consider 
basic  2-drug  PEP” 
in  settings  in  which 
exposure  to  HIV- 
infected  persons  is 
likely 

Mo  PEP  warranted 

■  HlV-jiositive.  class  1  —  asymptomatic  HIV  mleettoh  or  known  low  viral  load  |e,g.  <1,500  iibctutdeic  acid  coptes/mL).  HIV-positive,  class  2—  symptomatic 
HIV  intention.  acquired  immunodeficiency  syndrome  acute  seroconveision  cr  known  high  vital  load  It  drug  resistance  is  a  concern  obtain  export  consul- 
talk>n.  Irudalion  of  PEP  should  not  be  delayed  pending  expert  consultation,  and,  because  expert  consiltalion  alone  cannot  substitute  lot  lace-to-tace 
counseling,  resources  should  be  available  to  provide  immediate  evaluation  and  follow-up  caie  for  all  exposures, 

+  For  example,  deceased  source  person  with  no  samples  aveilatie  for  HIV  lasting. 

*  For  example,  a  needle  from  a  sharp®  dspo*al  contafiar- 
^  For  example,  solid  needle  or  superficial  injury. 

The  recommendation  consider  REF  indicates  that  PEP  is  optional:  a  decision  |o  initiate  PEP  should  be  based  on  a  discussion  between  ihe  exposed 
person  and  the  treating,  cinlrian  regaitfng  the  irsks  versus  benefits  ol  PEP 
tt  ||  PEP  is  offered  and  adminisiered  and  die  source  is  later  determined  to  be  HRAnagitiwo,  PEP  should  be  discontinued 
59  For  example,  large-bore  hollow  needle,  deep  puncture,  visible  blood  on  device,  or  needle  used  in  patient's  artery  or  ven. 


TABLE  2.  Recommended  H IV  posf  exposure  prophylaxis  {PEP)  for  mucous  membrane  exposures  and  nonlntact  skin'  exposures 

Infection  status  of  source 


Exposure  type 

Small  volume'" 

HIV -positive, 
class  it 

Consider  basic  2- 
drug  PEPtt 

HIV-positive, 
class  2t 

Recommend  basic 
£-dktg  PEP 

Source  of 
unknown  HIV 
status* 

Generally,  no  PEP 
warranted** 

Unknown  source! 
Generally,  no  PEP 
warranted 

HIV-negative 

Mo  PEP  warranted 

Large  tokirie" 

Recommend  basic 
2-drug  PEP 

Recommend 
expanded  i3-diug 

Generally,  no  PEP 
wa  nanted: 
however,  consider 
basic  2-drug 

PEP* ♦  tot  source 
with  HIV  risk 
liKtora^ 

Generally,  no  PEP 
warranted; 
however,  consider 
basic  2-drug 

PEPir  in  settings 
in  which  exposure 
to  HlV-inlected 
persons  is  likely 

Mo  PEP  warranted 

'  For  shin  exposures,  follow-up  is  indicated  only  if  evidence  exists  of  compromised  shin  integrity  (e.g..  deimatrtis  abrasion,  or  open  wound), 
t  HIV-positive,  class  1  —  asymptomatic  HIV  irfettion  or  known  low  vital  load^e.g.,  <1,500  ribwudeic  acid  oopies/mU-  HIV-positive,  class 2—  symptomatic: 
HIV  iritection.  AIDS,  acute  ^reconversion,  or  known  high  viral  load  If  drug  resistance  is  a  concern,  obtain  expert  consultation.  Initiation  of  PEP  tliould  not 
be  delayed  pending  expert  consultation,  and.  because  expert  consultation  alone  cannot  Substitute  for  face-tc-face  counseling,  resources  should  be  avail¬ 
able  to  provide  wnrnexiate  evaluation  and  tolow-upcaie  for  al  exposures, 
i  For  example  deceased  source  person  «th  no  samples  available  lor  HIV  tasting . 

1  For  sample,  spins  h  tiotti  inappropriately  deposed  blood 
"  For  example,  a  few  drops. 

+t  The  rKommencfation  "consider  PEP"  indicates,  that  PEP  is  optional,  a  decision  to  initiate  PEP  should  be  based  on  a  dficussteri  between  tha  exposed 
person  and  the  treating  clinician  regarding  Ihe  neks  versus  benefits  ol  PEP 

I  I  PEP  is  ottered  and  administered  and  Ihe  source  is  later  deiermined  lo  be  HlV-negathe,  PEP  should  be  dscofttinuad 
m  For  example,  a  major  blood  splash 


HIV  test  (negative)  and  hepati¬ 
tis  panel.  Prior  to  deployment, 
the  patient  had  been  immunized 
for  hepatitis  B  and  upon  return 
tested  negative  for  hepatitis  C. 

Host-nation  officials  subse¬ 
quently  reported  that  the  crimi¬ 
nal  who  bit  the  U.S.  Soldier  was 
HIV  positive.  The  Soldier  has 
completed  his  course  of  HIV 
post-exposure  prophylaxis  and 
has  remained  sero-negative  on 
follow-up  testing. 

The  CDC  Guidelines 

In  the  Morbidity  and 
Mortality  Weekly  Report,  Sep¬ 
tember  30,  2005  (Vol.  54,  No. 

RR-9),  the  CDC  published  “Up¬ 
dated  U.S.  Public  Health  Serv¬ 
ice  Guidelines  for  the 
Management  of  Occupational 
Exposures  to  HIV  and  Recom¬ 
mendations  for  Postexposure 
Prophylaxis.”  The  guidelines 
are  based  on  available  literature, 
which  shows  that  postexposure 
prophylaxis  (PEP)  can  prevent 
infection  after  a  significant  ex¬ 
posure  to  HIV  infected  blood  or 
body  fluids. 

The  reported  risk  for 
HIV  transmission  after  percuta¬ 
neous  exposure  to  HIV  positive  blood  is  0.3%  (95%  con¬ 
fidence  interval  =  0.2%  -  0.5%).  The  reported  risk  after 
a  mucous  membrane  exposure  is  0.09%  (95%  confi¬ 
dence  interval  0.006%  -  0.5%).  There  are  three  factors 
associated  with  an  increased  risk  for  infection,  and  all 
are  related  to  the  volume  of  blood  or  body  fluid  from  the 
source.  First,  a  device  (such  as  a  needle)  visibly  con¬ 
taminated  with  the  source  blood  is  associated  with  an  in¬ 
creased  risk.  Second,  a  procedure  that  involved  a  needle 
being  placed  directly  in  a  vein  or  artery  is  associated  with 
an  increased  risk.  Finally,  a  “deep”  injury  (no  definition 
of  how  deep  was  reported)  was  associated  with  increased 
risk.12 

The  guidelines  are  represented  in  the  form  of 
two  tables  that  divide  exposure  types  into  “Less  Severe” 
and  “More  Severe”  categories  for  percutaneous  injuries, 
and  “Small  Volume”  and  “Large  Volume”  exposures  for 
mucous  membranes  and  non-intact  skin.  These  cate¬ 
gories  are  then  cross-referenced  against  the  status  of  the 


source  -  “HIV  Positive  Class  1”  (asymptomatic  or  low 
viral  load),  “HIV  Positive  Class  2”  (symptomatic  HIV  or 
known  high  viral  load),  or  “Source  of  unknown  HIV  sta¬ 
tus.”13  (See  Tables  1  and  2.) 

By  plugging  in  the  variables  mentioned  above,  the 
tables  can  be  used  to  generate  a  postexposure  prophylaxis 
recommendation.  There  are  four  categories:  “No  PEP 
warranted,”  “Consider  basic  2  drug  PEP,”  “Recommend 
basic  2  drug  PEP,”  and  “Recommend  expanded  >  /=  3 
drug  PEP.”  The  CDC  recommends  four  weeks  of  therapy 
for  HIV  PEP. 

The  Problem 

In  many  third  world  countries  the  medical  system 
lacks  the  capability  to  easily  determine  whether  the  source 
patient  is  class  1,  class  2,  or  HIV  negative.  Source  pa¬ 
tients  may  be  unavailable  for  testing  and  risk-assessment 
or  may  have  no  knowledge  of  an  existing  infection.  The 
logistics  of  arranging  for  a  host  nation  hospital  HIV  test 
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for  the  source  are  often  problematic,  or  the  test  may  be 
unavailable.  In  addition,  the  source  may  be  reluctant  to 
consent  for  testing  because  of  the  social  stigma  sur¬ 
rounding  the  diagnosis.  In  certain  sub-Saharan  African 
nations  the  HIV  prevalence  is  reported  to  be  up  to  35%, 
with  some  sub-groups  of  the  population  have  reported 
rates  of  up  to  68%. 14  Based  on  the  high  prevalence  rates 
one  should  assume  when  in  sub-Saharan  Africa  that  the 
HIV  status  of  the  source  patient  is  positive  if  testing  is 
unavailable.  In  other  areas  of  the  world,  the  unit  medical 
officer  must  know  the  HIV  rates  and  decide  whether  or 
not  to  assume  source  personnel  are  at  increased  risk  for 
HIV  disease. 

Incorporating  these  circumstances  into  the  guide¬ 
lines,  several  types  of  exposure  should  be  considered  for 
HIV  PEP  with  the  basic  or  expanded  regimen.  These  ex¬ 
posures  include  blood  or  body  fluids  on  mucous  mem¬ 
branes  or  non-intact  skin,  percutaneous  exposure  with  a 
solid  or  large  bore  hollow  needle  with  visible  source  pa¬ 
tient  blood  on  it,  or  percutaneous  exposure  to  a  needle 
used  in  the  source  patient’s  artery  or  vein.  Another  po¬ 
tential  exposure  that  could  be  faced  by  Special  Forces 
Soldiers  in  a  third  world  setting  is  the  receipt  of  blood  or 
blood  products  for  medical  purposes.15  A  review  of  the 
Armed  Forces  Medical  Intelligence  Center  “Medical  En¬ 
vironmental  Disease  Intelligence  and  Countermeasures” 
CD-ROM  demonstrates  that  no  sub-Saharan  African 
countries  have  safe  blood  supplies.  However,  a  severely 
ill  or  injured  Soldier  may  have  to  rely  on  local  blood  or 
blood  products  to  survive.  There  are  no  studies  done  on 
the  efficacy  of  HIV  PEP  in  this  situation,  but  it  is  not  un¬ 
reasonable  to  offer  it  to  the  patient. 

Over  the  last  several  years  the  FDA  has  approved 
several  rapid,  easy  to  perform,  and  inexpensive  HIV  tests 
that  can  be  done  on  whole  blood  (the  Uni-Gold  Recom- 
bigen  HIV  Test,  the  Clearview  HIV  1/2  Stat-Pak,  and  the 
Clearview  Complete  HIV  1/2  Test)  or  whole  blood  and 
oral  fluid  (the  OraQuick  Advance  Rapid  HIV  1/2  Anit- 
body  Test).  If  available  to  the  medical  personnel  treating 
the  exposed  patient,  the  use  of  one  of  these  tests  can  pro¬ 
vide  more  information  that  can  aid  in  the  decision  mak¬ 
ing  process.  See  http://www.cdc.gov/hiv/topics/testing/ 
rapid/rt-comparison.htm  for  a  complete  list  of  their  com¬ 
plexity  and  costs. 

A  Solution 

Many  units  conduct  training  and  operations  in 
Africa  and  other  geographic  areas  that  have  high  rates  of 
HIV  infection.  Due  to  the  close  associations  between 
Special  Forces  Soldiers  and  the  host-nation  military  and 
civilian  populations  of  many  countries,  there  is  concern 
for  potential  occupational  exposures  to  HIV  infected 


blood  or  body  fluids.  Occupational  exposures  can  occur 
in  many  different  scenarios.  While  doing  host  nation 
medical  training,  the  unit  Medic  could  be  exposed  by  an 
inadvertent  needle  stick.  Both  medical  and  non-medical 
Soldiers  could  be  exposed  while  caring  for  injured  civil¬ 
ians  or  host  nation  soldiers.  The  potential  for  exposure  to 
blood  or  body  fluids  is  high  while  conducting  humanitar¬ 
ian  demining  missions  or  explosives  training  due  to  the 
nature  of  blast  injuries.  The  case  presented  was  the  re¬ 
sult  of  an  altercation  during  a  robbery  attempt. 

The  United  States  Special  Operations  Command 
has  published  Tactical  Medical  Emergency  Protocols 
(TMEPs)  for  use  by  Special  Operations  Advanced  Tacti¬ 
cal  Practitioners  (ATPs).  One  of  the  TMEPs  specifically 
addresses  HIV  post  exposure  prophylaxis.  This  is  a  good 
starting  point  when  no  other  guidance  is  available,  how¬ 
ever,  it  fails  to  address  the  availability  of  a  rapid  HIV  test 
and  the  recommendations  for  therapy  while  appropriate, 
are  dated.16  Currently,  the  TMEP  for  HIV  post  exposure 
prophylaxis  is  under  revision  in  order  to  provide  more 
treatment  options.  For  units  training  and  conducting  op¬ 
erations  in  high  risk  areas,  an  expanded  discussion  is  pre¬ 
sented  below. 

One  solution  to  mitigate  the  risk  of  exposures  oc¬ 
curring  in  the  deployed  environment  is  a  program  in 
which  each  Medic  deployed  to  a  high  risk  area  carries  a 
supply  of  an  expanded  three-drug  post-exposure  prophy¬ 
laxis.  Anywhere  from  a  five  to  fifteen  day  supply  for  one 
patient,  dependent  upon  the  ease  of  evacuation  or  repa¬ 
triation,  should  be  considered.  As  the  number  of  drugs 
for  the  treatment  of  HIV  has  expanded,  so  have  the  rec¬ 
ommendations  for  different  drug  combinations  for  post¬ 
exposure  prophylaxis.  The  simplest  is  Atripla 
(emtricitibine/  tenofovir/efavirenz),  which  contains  three 
drugs  in  one  pill  that  is  administered  once  a  day.  This 
combination  has  a  high  (52%)  incidence  of  CNS  side-ef¬ 
fects,  so  even  though  it  is  the  only  3-in-l  drug  combina¬ 
tion,  consider  it  cautiously.  Other  potential  three  drug 
combinations  include  Combivir  (AZT  +  lamivudine)  one 
tablet  PO  bid  +  tenofovir  300mg  PO  qd  or  Truvada 
(emtricitabine/tenofovir)  one  tablet  PO  qd  +  AZT  300mg 
PO  bid.16  The  unit  medical  officer  planning  on  imple¬ 
menting  an  HIV  post-exposure  prophylaxis  protocol 
should  carefully  look  at  the  drugs  available  and  their  side- 
effect  profiles  (which  are  considerable).  In  addition,  be¬ 
cause  new  anti-retrovirals  are  regularly  introduced,  it  is 
highly  recommended  that  an  infectious  disease  specialist 
be  consulted  during  the  development  of  a  protocol.  The 
Medics  should  be  instructed  verbally  and  in  writing  (on  a 
reference  sheet  issued  with  the  medications)  on  the  indi¬ 
cations,  dosage,  and  side-effects  of  the  PEP  medications. 
Once  a  drug  regimen  is  selected,  if  the  side-effect  profile 
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includes  nausea,  vomiting,  or  diarrhea,  a  supply  of  anti¬ 
emetics  or  anti-diarrheals  should  be  offered  to  control  the 
side-effects  of  the  HIV  PEP  medications.  The  protocol 
for  the  Medic  should  be  to  start  HIV  PEP  within  one  hour 
of  (or  as  soon  as  possible  after)  a  significant  exposure  and 
to  initiate  the  evacuation  of  the  patient  to  the  United  States 
for  four  weeks  of  continued  therapy.  Evacuation  of  the 
patient  back  to  the  United  States  is  recommended  because 
the  considerable  side-effect  profiles  of  these  medications 
will  likely  make  the  patient  non-mission  capable.  In  ad¬ 
dition,  compliance  with  the  regimen  will  likely  be  better 
if  the  patient  is  in  a  more  supportive  environment  (home 
vs.  deployed).  If  the  source  patient  can  be  identified  and 
tested  using  a  rapid  HIV  test,  the  results  can  be  used  to 
determine  whether  or  not  to  initiate  therapy.  Once  the  test 
sample  is  taken,  the  test  itself  only  takes  20  -  40  minutes 
to  produce  a  result.  The  initiation  of  HIV  PEP  for  a  sig¬ 
nificant  exposure  should  not  be  delayed  in  the  event  it 
takes  longer  than  one  hour  to  locate  and  test  the  source 
patient.  The  Medic  “reference  sheet”  should  also  direct 
universal  precautions  when  providing  medical  care  and 
should  encourage  immediate  scrubbing  and  irrigation  of 
wounds  with  soap  and  water. 

Discussion 

While  implementation  of  an  HIV  PEP  program  is 
important  in  maintaining  the  health  of  our  Soldiers,  it 
should  be  done  in  a  deliberate  fashion.  In  the  case  of  U.S. 
Army  Special  Forces  Soldiers,  the  HIV  PEP  medications 
are  likely  to  be  administered  by  a  Special  Forces  Medical 
Sergeant.  Special  Forces  Medical  Sergeants  (MOS  18D), 
Civil  Affairs  Medics  (MOS  68WW1),  Special  Operations 
Aviation  Regiment  Medics  (MOS  68WW1),  and  Ranger 
Regiment  Medics  (MOS  68WW1)  are  currently  trained 
to  Advanced  Tactical  Provider  (ATP)  standards  at  a  min¬ 
imum.  This  is  the  United  States  Special  Operations  Com¬ 
mand  equivalent  to  a  NREMT-P;  however,  their  training 
goes  above  and  beyond  that  of  an  EMT-P.  A  Medic  should 
have  the  ability  to  start  the  treatment  under  a  strict  proto¬ 
col,  and  often  in  the  absence  of  a  physician.  The  unit  pro¬ 
tocol  should  be  designed  to  ensure  that  there  are  adequate 
controls  on  the  issue  of  the  medications  and  that  the 
medics,  battalion  surgeons,  and  battalion  physician  assis¬ 
tants  are  fully  educated  on  their  indications,  contraindica¬ 
tions,  and  side-effects. 

There  are  several  issues  that  need  to  be  addressed 
when  developing  a  protocol.  The  first  is  to  ensure  that  the 
medications  are  used  only  for  indicated  significant  expo¬ 
sures.  This  involves  training  the  providers  on  the  defini¬ 
tion  of  what  constitutes  a  significant  exposure.  Casual 
contact  with  HIV  positive  individuals  and  exposure  to  an¬ 
imal  blood  or  body  fluids  do  not  pose  a  risk  for  HIV  trans¬ 


mission.  While  unprotected  sexual  contact  with  host  na¬ 
tionals  is  a  risk  for  HIV  transmission,  it  can  be  mitigated 
by  education  and  condom  distribution.  This  does  not 
constitute  an  occupational  exposure.  The  second  issue 
is  the  side-effect  profile  of  the  medications.  Patients  fre¬ 
quently  discontinue  HIV  PEP  due  to  the  gastrointestinal 
side-effects  that  include  nausea,  abdominal  pain,  cramp¬ 
ing,  and  diarrhea.  Medical  providers  need  to  be  made 
aware  of  these  side-effects  and  available  treatment  op¬ 
tions.  They  should  also  be  prepared  to  counsel  their  pa¬ 
tient  on  the  expected  symptoms  and  methods  of  treatment 
to  ameliorate  the  side-effects.  Efforts  should  also  be 
made  to  educate  the  patient’s  co-workers  to  reinforce  the 
fact  that  though  potentially  exposed,  the  patient  is  not  a 
transmission  risk  via  casual  contact.  The  third  issue  to  be 
considered  is  the  use  of  HIV  PEP  in  the  situation  where 
the  exposure  is  to  blood/body  fluids  from  a  suicide 
bomber  or  bomb  victim.  In  this  situation,  the  prevalence 
of  HIV  disease  in  this  population,  as  well  as  the  avail¬ 
ability  of  remains  that  could  be  used  as  a  source  for  a 
rapid  HIV  test,  should  be  considered  when  making  the 
decision  to  initiate  HIV  PEP.  Decisions  will  have  to  be 
made  on  a  case  by  case  basis,  but  in  general,  the  CDC 
assessment  of  risk  in  this  situation  is  that  it  is  very  low. 


Issues  to  be  Addressed  in  the  Development  of  a 
Standard  Operating  Procedure: 

•  The  level  at  which  the  HIV  PEP  medications  and  the 
Oraquick  Rapid  HIV  Test  Kit  will  be  maintained. 
Team  Medic,  company  Medic,  or  battalion  Medic/ 
PA/sSurgeon  should  each  be  considered  based  on  the 
pre-mission  planning. 

•  Identification  of  those  exposures  that  will  initiate 
an  assessment  of  the  need  for  HIV  PEP. 

•  Development  of  a  risk  assessment  that  includes  expo¬ 
sure  type  and  status  of  the  source.  Include  the  avail¬ 
ability  of  the  rapid  HIV  test  kit,  but  also  must  address 
those  situations  where  the  source  patient  is  unavail¬ 
able  or  refuses  to  be  tested. 

•  Identification  of  the  dmgs  to  be  used  to  initiate  HIV 
PEP.  At  the  least  a  three  drug  regimen  should  be 
considered  and  an  infectious  disease  specialist  with 
experience  in  treating  HIV  disease  should  be  con¬ 
sulted  to  help  select  the  dmgs.  Once  the  dmgs  are  se¬ 
lected,  consideration  should  be  made  for  including 
dmgs  that  will  help  treat  the  side-effect  profiles  of  the 
HIV  PEP  regimen  selected. 

•  The  SOP  should  also  include  a  plan  for  evacuation  or 
repatriation  of  the  exposed  patient,  and  a  plan  for  fol¬ 
low-up  testing. 
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FDA-Approved  Rapid  HIV  Antibody  Screening  Tests 

February  4,  2008 


FDA 

Approval 

Received 

Specimen 

Type 

CLIA 

Category* 

Sensitivity** 
(95%  CD 

Specificity** 

Manufacturer 

Approved 

for 

HIV-2 

Detection? 

List 

Price 

Per 

External 

Controls 

QraQuick 
ADVANCE 
Rapid  HIV-l/2 
Anlibudy  Test 

Nov  2002 

Oral  fluid 

Waived 

99.3% 

(98.4-99.7) 

99.8% 

(99.6-99.9) 

OraSure  Technologies. 
Inc. 

www.oravurc.com 

Yes 

SI  7.50 

Sold 

Separately 
(S25  each) 

Whole  Blood 

1  linger  stick  or 
venipuncture) 

Waived 

99.6% 

(98.5-99.9) 

100% 

199.7-100) 

1*  last  mi 

Moderate 

Complexity 

99.6% 

(98.9-99.8) 

99.9% 

(99.6-99.9) 

Ini-Gold 

Rccomhigcn 

HIV 

Dec  2003 

Whole  blood 
(fingentick  or 
venipuncture) 

Waived 

100% 

(99.5-100) 

99.7% 

(99.0-100) 

Trinity  Biotech 
www.unjgoldltiv  con? 

No 

SI  5.75 

WHh 

Sold 

Separately 

(S26.25 

each) 

Serum  A 
Plasma 

Moderate 

Complexity 

100% 

(99,5-100) 

99.8% 

(99.J-I00) 

Reveal G-3 
Rapid  H1V-I 
Antibody  Test 

Apr  2003 

Serum 

Moderate 

Complexity 

99.8% 

(99.2-100) 

99.1% 

(98,8-99.4) 

Med  Mira.  Inc. 

yvww  jnuxImjrMont 

No 

SI  4.00 

Included 

Plasma 

Moderate 

Complexity 

99.8% 

(99.0-100) 

98.6% 

(98.4-98.8) 

H-RET 


•  Public  health  "  price  far  public  health  programs  that  are  recipients  of  CDC  funds  for  expanded  HIV  testing 

•  Clinical  Laboratory  Improvement  Amendments:  CLIA  regulations  identify  three  categories  of  tests:  waived,  moderate  complexity,  or  high  complexity 
**  Sensitivity  is  the  probability  that  the  test  result  will  be  reactive  if  the  specimen  is  a  true  positive:  specificity  if  the  probability  that  the  test  result  will  be 
nonrcaclivc  if  the  specimen  is  a  true  negative.  Data  are  from  the  FDA  summaiy  basis  of  approval,  for  HIV- 1  only.  For  HIV-2  information,  sec  package  inserts. 

•  Actual  price  may  vary  by  purchasing  agreements  w  ith  manufacturers 

\ottr  Trade  names  ore  for  identification  purposes  only  and  do  not  imply  endorsement.  This  information  was  compiled  from  package  inserts  and  direct  calls  In 
manufacturers. 
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FDA-Approved  Uapid  HIV  Antibody  Screening  Tests 

February  4,  2008 


FDA 

Approval 

Received 

Specimen 

Type 

CLIA 

Culegon* 

Semitivlty** 
(95%  CIA 

Specificity** 

(95%C11 

M  a  Du facta  re  r 

Approved 

Tor 

HiV-2 

Dekclidn? 

Lht 

Price 

Per 

External 
Can  trot* 

Mull  [Spot 
HIV-1 /HIV-2 
Rapid  T«« 

Nov  2004 

Setum 

Moderate 

Complexity 

100% 

(99.94-100) 

99.93% 

(99,79-100) 

BinRgd  Laboratories 

wiww-blorad-cam 

Yes 

di  llerenl  iutes 
HIV-t  from 
HIV-2 

525,00 

Included 

Hjtsmn 

Moderate 

Complexity 

100% 

(99.94-100) 

99,91% 

(99.77-100) 

CEnrvlew  HlV 
lasTAT-PAK 

May  2006 

Whole  Blood 
(  linger  stick  or 
venipuncture) 

Waived 

99,7% 

(98,9-100) 

99.9% 

(99,6-100) 

Inverness  Medical 
Professional 
Diagnostics 
www  .invemcssmedkal 

Yes 

S3  7.50 

sold 

Separately 

fSSObei) 

Serum* 

Plasma 

Nun-waived 

99.7% 

(98,9-100) 

99.9% 

(99.6-109) 

pd.com 

CJearvlew 
COMPLETE 
HIV  i/1 

May  2006 

Whole  Blood 
(linger  slick  nr 
venipuncture) 

Waived 

99.7% 

(98,9-100) 

99,90% 

(99,6-100) 

Inverness  Medical 
Professional 
Diagnostics 

WWW,  invemcssmcdical 

pd.cnm 

Yes 

53  8,50 

SMXh 

Sold 

Separately 

($S0feelj 

Serum  * 
Plasma 

NpH-WUiVcd 

99.7% 

(98,9-100) 

99.9% 

(99,6-100) 

HgET 


■  'Public  ftealth  "  price  far  public  health  ftmgnms  that  are  recipients  of  CDC  funds  for  expamtai  HIV  testing 

*  Clinical  Laboratory  Improvement  Amendments:  CLIA  regulations  identify  three  categories  of  tests:  waived,  moderate  complexity,  or  high  Complexity 
**  Sensitivity  is  the  probability  that  the  test  result  will  be  reactive  iJ’rhc  specimen  is  a  trite  positive:  specificity  if  the  probability  that  the  test  re juili  will  be 
hum  reactive  if  the  specimen  is  a  true  negative.  Data  are  from  the  FDA  summary  basis  of  approval,,  for  HIV-1,  only.  Fur  IIIV-2  information,  sec  package  Inserts. 
A  Actual  price  may  vary  by  purchasing  agreements  with  manufacturers 

Nate:  Trade  names  are  for  identification  purposes  only  and  do  not  imply  endorsement.  This  information  was  compiled  from  package  inserts  and  direct  calls  to 
manufacture^. 
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Conclusion 

The  issue  of  HIV  postexposure  prophylaxis  is 
important  in  the  civilian  management  of  occupational  ex¬ 
posures  to  contaminated  blood  and  body  fluids.2’7,8  The 
guidelines  published  by  the  CDC  are  intended  for  health¬ 
care  workers  in  the  U.S.  who  have  the  resources  of  a 
highly  developed  medical  system  to  draw  upon.  In  con¬ 
trast,  U.S.  Special  Forces  Soldiers  operate  in  third  world 
countries  with  rudimentary  medical  systems  and  high 
HIV  prevalence.  The  potential  for  occupational  expo¬ 
sure  (even  to  non-medical  personnel)  is  high.  Medial  of¬ 
ficers  in  units  that  deploy  to  high-risk  areas  should 
strongly  consider  developing  a  protocol  or  standard  op¬ 
erating  procedure  (SOP)  that  ensures  that  their  medics 
are  aware  of  and  have  access  to  the  latest  recommenda¬ 
tions  involving  HIV  PEP.  By  doing  so,  we  will  continue 
to  “conserve  the  fighting  strength”  of  our  nation’s  most 
highly  trained  Soldiers. 
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Abstract 

Upper  extremity  weakness  can  be  the  result  of  a  myriad  of  conditions  ranging  from  contractile 
tissue  injury,  joint  injury,  or  injury  to  central  or  peripheral  nervous  system  components.  Accurate  di¬ 
agnosis  is  important  in  establishing  an  optimal  treatment  regimen  and  sound  prognosis.  This  report 
provides  an  overview  of  the  diagnosis  and  treatment  of  Parsonage-Turner  Syndrome,  a  relatively  rare 
cause  of  upper  extremity  weakness  and  dysfunction. 

Objectives 

1 .  Distinguish  between  Parsonage-Turner  Syndrome  and  other  causes  of  neurological  upper  extremity 
weakness. 

2.  Recognize  key  subjective  findings  of  Parsonage-Turner  Syndrome. 

3.  Recognize  appropriate  ancillary  tests  to  aide  in  the  differential  diagnosis  of  Parsonage-Turner  Syn¬ 
drome. 

Financial  Disclosure:  CDR  Michael  Rosenthal  has  indicated  that,  within  the  past  two  years,  he  has  had  no  sig¬ 
nificant  financial  relationship  with  a  commercial  entity  whose  products/services  are  related  to  the  subject  matter 
of  the  topic  will  be  addressed  or  with  a  commercial  supporter  of  this  educational  activity. 


Accurate  diagnosis  of  acute  onset  of  upper  ex¬ 
tremity  weakness  can  be  a  diagnostic  enigma.  In  the 
SOF  community  musculoskeletal  conditions  involving 
the  shoulder  girdle  are  frequently  encountered.  Neu¬ 
rological  conditions  may  mimic  non-neurological  con¬ 
ditions  and  clinicians  must  be  aware  of  these  less 
frequently  encountered  but  equally  impacting  condi¬ 
tions.  The  combination  of  a  thorough  subjective  and 
objective  examination  will  enable  the  medical  provider 
to  develop  accurately  a  list  of  possible  diagnoses.  Ap¬ 
propriate  selection  of  ancillary  tests  will  often  aide  in 
correctly  diagnosing  the  injury.  Specific  diagnosis  of 
acute  upper  extremity  weakness  will  help  guide  appro¬ 
priate  management  and  avoid  unnecessary  utilization 
of  medical  resources  as  well  as  optimize  practitioner 
and  patient  time. 


CASE  REPORT 
Subjective  History 

A  32  year-old  healthy  active  duty  U.S.  Navy 
servicemember  presented  to  the  physical  therapist  three 
days  following  the  onset  of  right  medial  scapular  bor¬ 
der  and  glenohumeral  joint  pain.  The  shoulder  dis¬ 
comfort  awoke  him  from  his  sleep.  Aside  from  a  six- 
hour  flight  three  days  prior  to  the  onset  of  pain  he  re¬ 
ported  no  antecedent  trauma  or  aggressive  workout 
routine.  In  the  72-hour  period  from  the  onset  of  pain 
until  reporting  to  the  medical  department  he  noted  a 
gradual  reduction  in  shoulder  pain  and  new  onset  of, 
and  progressively  worsening,  weakness  in  the  right 
upper  extremity. 
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His  past  medical  history  included  a  few 
episodes  of  “stingers”  while  playing  rugby  in  college 
over  10  years  ago.  He  had  occasional  neck  pain  over 
the  past  few  years  without  any  episodes  of  radiating 
pain  from  the  cervical  region  into  the  shoulder  or  distal 
upper  extremity.  He  denied  any  family  history  of  sim¬ 
ilar  conditions.  There  was  no  history  of  viral  or  bacte¬ 
rial  illness  in  the  past  six  months,  nor  immunizations 
during  this  period. 

Physical  Exam  and  early  intervention 

Upon  exam  he  was  afebrile  with  normal  vital 
signs.  His  cervical  mobility  was  normal  in  all  direc¬ 
tions  with  central  lower  cervical  pain  produced  at  the 
end  range  of  cervical  extension.  Active  mobility  as¬ 
sessment  of  the  right  upper  extremity  demonstrated 
shoulder  flexion  and  abduction  limited  to  100  degrees 
with  medial  scapular  border  winging.  Full  active  mo¬ 
bility  was  present  for  shoulder  internal  and  external  ro¬ 
tation  as  well  as  all  upper  extremity  joints  distal  to  the 
shoulder.  Deep  tendon  reflexes  of  the  upper  and  lower 
extremities  were  intact  and  bilaterally  symmetrical. 
Babinski  and  Hoffman  reflexes  were  absent.  Gross 
manual  muscle  testing  demonstrated  3-/5  serratus  an¬ 
terior,  4-/5  external  rotation,  4/5  shoulder  abduction, 
and  4+/5  pronator  teres.  He  had  5/5  strength  in  the  right 
triceps  brachii,  biceps  brachii,  wrist  flexion  and  exten¬ 
sion,  and  hand  intrinsic  muscles.  Spurling’s  test  pro¬ 
duced  neck  pain  but  no  radicular  symptoms  into  the 
shoulder  girdle  or  distal  upper  extremity.  Manual  cer¬ 
vical  traction  produced  no  change  in  the  patient’s  symp¬ 
toms.  Given  the  patient’s  history  and  physical  exam, 
the  differential  diagnosis  included  C5  radiculopathy, 
long  thoracic  mononeuropathy,  and  Parsonage-Turner 
Syndrome  (acute  brachial  neuritis).  Initial  manage¬ 
ment,  following  consultation  with  a  dive  medical  offi¬ 
cer  included  prednisone  50mg  daily  for  five  days 
followed  by  Naprosyn,  500mg  twice  a  day,  for  10  days. 
Additionally,  physical  therapy  was  performed  consist¬ 
ing  of  active  assisted  range  of  motion  exercises  and  iso¬ 
metric  shoulder  girdle  exercises. 

Ancillary  tests 

To  further  assist  in  the  diagnosis,  x-ray  and 
MRI  assessment  of  the  cervical  spine  was  conducted  in 
addition  to  electrophysiological  examination.  X-rays 
showed  multi-level  degenerative  disc  disease.  MRI 
exam  demonstrated  multi-level  spondylosis,  which  was 
worst  at  C5-6,  but  no  evidence  of  nerve  root  compres¬ 
sion.  Four  weeks  following  the  onset  of  weakness  the 
patient  underwent  the  electroneuromyogram  (ENMG). 


During  the  physical  examination  prior  to  the 
ENMG  the  patient  reported  intermittent  paresthesias  in 
the  lateral  volar  aspect  of  the  right  forearm  which  did  not 
extend  distal  to  the  wrist.  The  patient  reported  the  onset 
of  altered  sensation  which  began  about  one  week  after 
the  onset  of  shoulder  pain.  Electromyography  (EMG)  of 
the  right  serratus  anterior  muscle  demonstrated  positive 
sharp  waves  (1+)  and  a  markedly  reduced  interference 
pattern.  EMG  exam  of  the  cervical  paraspinals,  deltoid, 
rhomboid,  infraspinatus,  biceps  brachii,  triceps  brachii, 
pronator  teres,  extensor  carpi  radialis,  flexor  carpi  radi- 
alis,  first  dorsal  interosseous,  and  left  serratus  anterior 
muscles  was  normal.  Motor  nerve  conduction  studies  of 
the  suprascapular  and  axillary  nerve  were  normal.  Sen¬ 
sory  nerve  conduction  studies  of  bilateral  median  (to  dig¬ 
its  I  and  II)  and  superficial  radial  nerves  were  normal. 
Lateral  antebrachial  cutaneous  (LABC)  nerve  conduction 
study  demonstrated  normal  distal  latencies  but  a  65%  re¬ 
duction  of  the  sensory  nerve  action  potential  (amplitude) 
on  the  right  upper  extremity. 

Subacute  management 

Six  weeks  following  the  onset  of  shoulder  pain 
the  patient  reported  full  resolution  of  the  shoulder  pain, 
continued  difficulty  raising  the  arm  overhead,  and  mini¬ 
mal  change  in  right  arm  strength.  Active  flexion  and  ab¬ 
duction  of  the  right  shoulder  was  limited  to  140  degrees 
and  serratus  anterior  muscle  atrophy  was  visible.  He  was 
provided  guidance  in  strength  training  of  the  right  upper 
extremity  to  enhance  scapular  stability,  rotator  cuff 
strength,  and  avoid  stretching  of  the  proximal  neural 
structures.  At  three  months  following  onset  of  symptoms 
the  patient  reported  noticeable  improvement  in  arm 
strength  and  mobility,  but  continued  winging  of  the 
scapula.  Shoulder  flexion  and  abduction  had  returned  to 
normal.  Aside  from  4-/5  serratus  anterior  muscle 
strength,  all  other  isolated  manual  muscle  testing  of  the 
right  upper  extremity  demonstrated  normal  (5/5) 
strength.  Rehabilitation  instruction  consisted  of  exercises 
focused  on  the  posterior  shoulder  girdle  muscles  (e.g., 
rowing,  pull  downs,  external  and  internal  rotation,  prone 
scapular  retraction,  and  supine  push  plus).  Six  months 
post  onset  the  patient  had  resumed  his  usual  workout  rou¬ 
tine  but  still  noted  mild  winging  of  the  scapula.  Exer¬ 
cises  were  progressed  to  include  push  up  exercises  on  a 
physioball  and  push  plus  exercises  with  any  pressing  ex¬ 
ercise  (e.g.,  military  press,  incline  press,  and  bench 
press).  One  year  post  onset  of  shoulder  pain  the  patient 
reported  full  return  of  right  arm  strength  and  absence  of 
scapular  winging.  Physical  exam  at  this  time  showed  5/5 
strength  throughout  the  right  upper  extremity. 
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Discussion 

Acute  shoulder  girdle  pain  and  weakness  can 
be  the  result  of  numerous  conditions  (Table  1).  The 
distinguishing  factors  in  the  clinical  diagnosis  of  Par¬ 
sonage-Turner  Syndrome  (PTS)  are  sudden  onset  of 
shoulder  pain,  that  often  awakens  the  patient,  which 
gradually  subsides  over  the  course  of  days  to  weeks, 
only  to  be  replaced  by  painless  weakness.1  The  sever¬ 


ity  of  pain  often  leads  patients  to  seek  emergency 
medical  care  and  may  result  in  investigation  for  my¬ 
ocardial  infarction.2  As  the  pain  recedes,  weakness 
and  sometimes  atrophy  develop.  Weakness  may  be 
limited  to  muscles  innervated  by  a  single  peripheral 
nerve  or  any  combination  of  peripheral  nerves  or  the 
brachial  plexus.1’2  3 

Upon  initial  examination  the  possibility  of 
musculoskeletal  injury  as  the  primary  cause  of  symp¬ 
toms  was  ruled  out  based  upon  no  preceding  trauma, 
weakness  of  the  arm  not  accompanied  by  pain,  and  ab¬ 
sence  of  localized  tenderness  of  the  shoulder.  Central 
nervous  system  involvement  was  ruled  out  based  upon 
the  patient’s  localized  symptoms  as  well  as  the  ab¬ 
sence  of  hyper-reflexia,  clonus,  cranial  nerve  involve¬ 
ment,  diffuse  sensory  complaints,  and  normal  mobility 
(gait  and  distal  upper  extremity).  Cervical  radicu¬ 
lopathy  (CR),  isolated  peripheral  mononeuropathy, 
and  PTS  were  therefore  the  primary  considerations  at 
the  initial  visit. 

Cervical  radiculopathy,  involving  the  C5 
nerve  root,  was  considered  a  possibility  given  the  pa¬ 


tient’s  history  of  stingers,  occasional  neck  pain,  and  pain 
with  cervical  extension;  however,  the  Spurling’s  test 
was  unremarkable.  While  acute,  intense  upper  extrem¬ 
ity  pain  is  possible  in  the  initial  presentation  of  CR,  the 
more  common  presentation  is  a  gradual  progression 
from  the  onset  of  neck  pain  to  varying  degrees  of  pe¬ 
ripheral  manifestations  including  upper  extremity  pain, 
paresthesias,  and  weakness.  Radiological  assessment 
also  supported  CR  as  a  possibility.  MRI  evaluation, 
while  demonstrating  multi-level  spondylosis,  did 
not  indicate  nerve  root  compression.  Magnetic  res¬ 
onance  neurography,  not  utilized  for  this  patient, 
has  been  recently  reported  as  the  preferred  imaging 
modality  for  the  diagnosis  of  PTS.24  The  patient’s 
rapid  progression  of  painless  upper  extremity  weak¬ 
ness,  absence  of  paresthesias  or  numbness,  and  nor¬ 
mal  Spurling’s  test  were  not  consistent  with  CR. 

While  isolated  long  thoracic  mononeuropathy 
would  manifest  with  scapular  winging,  there  are  no 
nerve  fibers  to  the  glenohumeral  region  to  produce 
the  shoulder  pain  reported  by  this  patient.  Further¬ 
more,  the  diffuse  weakness  noted  on  initial  exami¬ 
nation,  in  muscles  innervated  by  branches  from  the 
upper  trunk  of  the  brachial  plexus,  indicates  this 
was  not  an  isolated  mononeuropathy.  Electroneu¬ 
romyography  results  also  supported  involvement 
beyond  the  long  thoracic  nerve. 

Electroneuromyography  (ENMG)  is  commonly 
used  in  the  evaluation  of  upper  extremity  weakness 
or  sensory  deficits.  The  ENMG  should  be  per¬ 
formed  no  earlier  than  three  weeks  following  the  onset 
of  symptoms  in  order  to  provide  ample  time  for  axonal 
degeneration  (muscle  denervation)  to  manifest  and  be 
recordable  during  the  exam.  The  abnormal  LABC  sen¬ 
sory  nerve  amplitude  corresponded  to  the  region  of  in¬ 
termittent  paresthesias  reported  by  the  patient.  Isolated 
muscle  denervation  of  the  serratus  anterior  muscle  in¬ 
dicated  partial  injury  to  the  axons  of  the  long  thoracic 
nerve.  Patients  with  PTS  most  commonly  present  with 
weakness  in  muscles  innervated  by  the  long  thoracic  or 
suprascapular  nerves.12  Sensory  complaints  most  com¬ 
monly  involve  the  LABC  or  median  nerve  fields.2  Ab¬ 
sence  of  electromyography  abnormalities  in  other 
muscles  of  the  right  upper  extremity,  to  include  the  cer¬ 
vical  paraspinals,  further  ruled  out  CR. 

Early  treatment  with  corticosteroids,  as  utilized 
for  this  patient,  has  been  reported  to  potentially  improve 
the  time  course  for  recovery  of  strength.2  Additional 
early  management  consisted  of  isometric  shoulder  and 
upper  extremity  exercises  to  minimize  disuse  atrophy 
without  imparting  utilization  of  dyskinetic  movement 
patterns  by  performing  active  movement  of  the  shoulder 


Table  1. 


Differential  diagnosis  of  acute  upper  extremity  weakness 


Neurological 

Cervical  radiculopathy 

Peripheral  nerve  injury 

Mononeuritis  multiplex 

Tumors  of  the  brachial  plexus 

Traction  injury  of  the  brachial  plexus 
Parsonage-Turner  syndrome 

Hereditary  neuralgic  amyotrophy 
Monomelic  amyotrophy 

Central  nervous  system  pathology 

Trauma 

Stroke 

Tumor 

Musculoskeletal 

Rotator  cuff  injury 

Acute  calcific  tendonitis 

Glenohumeral  or  acromioclavicular 
sprain 
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above  90  degrees  elevation.  Modalities  (e.g.,  therapeu¬ 
tic  ultrasound  and  electrical  stimulation)  were  not  uti¬ 
lized  as  there  is  no  evidence  supporting  acceleration  of 
axonal  regeneration  or  gross  muscle  strength  with  ap¬ 
plication  following  PTS.  As  the  patient’s  mobility  im¬ 
proved,  strengthening  exercises  were  progressed, 
focusing  on  scapular  stabilizing  muscles,  within  the 
available  range  of  uncompensated  active  motion.  The 
patient  was  educated  on  trying  to  use  the  scapular  mus¬ 
cles  to  control  scapular  winging  and  to  avoid  exercises 
which  produced  scapular  winging. 

Recovery  of  strength  commonly  begins  within 
the  first  two  months  following  the  onset  of  shoulder 
pain.  Return  of  full  strength  is  not  always  obtained.  A 
protracted  recovery  of  more  than  a  year  for  return  of 
strength  is  not  uncommon.1  Patients  with  primary  in¬ 
volvement  of  the  long  thoracic  nerve  have  been  noted  to 
have  more  complete  strength  recovery  than  patients  with 
primary  involvement  of  the  suprascapular  nerve.1 

Summary 

Diagnosis  of  acute  onset  of  shoulder  pain  with 
accompanying  muscular  weakness  can  be  challenging. 
Parsonage-Turner  Syndrome,  although  relatively  un¬ 
common,  should  be  considered  in  the  differential  diag¬ 


nosis  of  acute  onset  of  shoulder  pain  and  weakness.  The 
presentation  of  sensory  and  muscular  deficits  is  variable 
in  both  in  distribution  of  involvement  and  severity  of  ax¬ 
onal  injury.  Ancillary  testing  such  as  magnetic  reso¬ 
nance  neurography  in  the  acute  phase  or  ENMG  at  one 
month  post  onset  may  prove  helpful  in  diagnosing  PTS. 
Return  of  strength  usually  begins  within  the  first  couple 
of  months  following  the  onset  of  symptoms,  but  maxi¬ 
mum  recovery  can  take  over  a  year  and  does  not  always 
result  in  100%  return  of  strength  and  functional  ability. 
Incorporating  a  progressive  submaximal  strengthening 
program  focused  on  the  uninvolved  scapular  stabilizing 
and  rotator  cuff  muscles  is  recommended  to  enhance 
functional  recovery. 
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Abstract 

Military  medical  practitioners  working  in  active  duty  clinics  are  known  for  seeing  lots  of  people 
in  a  short  amount  of  time.  If  you’ve  ever  seen  what  goes  on  every  morning  at  a  troop  medical  clinic  on  a 
training  post  or  base  you  know  what  I  mean.  The  goal  of  morning  sick  call  is  to  find  that  one  really  sick 
person  among  the  many  not  so  sick  standing  in  line  for  your  services.  What  you  learn  from  working  in 
that  setting  is  how  to  recognize  the  red  flag  -  the  sign  or  symptom  that  clues  you  in  to  a  potentially  dan¬ 
gerous  condition.  When  at  war,  the  ability  to  recognize  the  red  flag  is  extremely  important.  In  the  aus¬ 
tere  or  unsecure  environment,  the  SOF  Medic  needs  to  be  the  one  who  knows  what  the  red  flags  are  and 
what  to  do  about  them  once  spotted. 


The  USSOCOM  Medical  Critical  Task  List 
(CTL)  requires  that  the  SOF  Medic  be  able  to  recognize, 
treat,  and  determine  a  disposition  for  many  common 
medical  conditions.  Some  of  these  conditions  are  life 
threatening,  yet  can  present  in  a  subtle  and  insidious 
fashion.  The  SOF  Medic  often  works  in  an  austere  and 
extreme  environment.  This  factor,  coupled  with  the  of¬ 
tentimes  non-friendly  or  unsecure  area  of  operations,  ne¬ 
cessitates  that  SOF  have  an  astute  clinician  assigned  who 
can  recognize  red  flag  (life  threatening)  conditions  early 
on  in  their  evolution.  If  a  red  flag  is  seen,  the  decision  to 
evacuate,  or  hold  and  treat,  will  have  to  be  made  based 
upon  the  tactical  environment  as  well  as  the  type  and 
severity  of  the  medical  condition.  Weighing  the  risks  of 
evacuating  or  not  evacuating,  and  then  explaining  the 
risks  or  possible  consequences  to  your  commander,  is 
one  of  the  toughest  parts  of  the  SOF  Medics  job. 

When  you  and  your  element  depart  for  an  unse¬ 
cure  area  of  operations,  it  is  the  Medic’s  job  to  ensure 
that  everyone  in  the  element  understands  that  medical 
emergency  contingencies  could  affect  your  mission. 
Prior  to  every  mission,  you  plan  for  casualties  during 
infil,  actions  on  the  OBJ,  and  during  exfil.  You  rehearse 
those  contingencies  during  the  rock  drill  or  brief-backs. 
Why  not  do  similar  planning  for  actions  at  the  FOB,  safe 
house,  or  while  in  the  hide-site  when  you  encounter  a 
medical  emergency.  Pathogens  nowadays  progress  to¬ 


wards  sepsis  and  tissue  destruction  at  an  alarming  rate. 
Early  recognition  and  treatment,  or  evacuation  for  some 
conditions  certainly  affect  morbidity  and  mortality.  The 
more  time  you  have  -  the  better,  when  trying  to  make  a 
timely  and  informed  decision  regarding  the  disposition  of 
a  sick  teammate. 

There  are  enormous  tactical  consequences  and 
considerations  when  evacuating  someone  who  is  sick. 
What  does  the  sick  teammate  do?  Is  he  a  unique  and 
one-of-a-kind  guy?  Who’s  going  to  carry  his  equipment? 
Is  the  area  of  operations  safe  enough  to  call  in  a  MEDE- 
VAC  helicopter  for  evacuation?  What  are  you  risking  by 
driving  a  sick  teammate  for  an  hour  through  bad  guy  ter¬ 
ritory  to  a  hospital  that  has  a  working  lab,  CT,  or  X-ray 
machine  that  works?  These  are  all  questions  you  should 
ask  yourself  prior  to  being  put  into  these  situations. 

Do  the  medical  rock  drills  and  rehearse  or  at 
least  talk  through  medical  contingencies.  Know  the  red 
flags  for  common  life  threatening  conditions  so  you  are 
able  to  recognize  them  early  and  make  a  thoughtful  and 
informed  decision  on  your  patients’  disposition  with  the 
least  amount  of  effect  on  your  mission. 

Prior  to  missions  or  movement  to  a  new  area,  ask 
yourself  the  following  questions  and  be  prepared  to  deal 
with  each.  Solutions  should  have  the  least  amount  of 
mission  impact  as  possible. 
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1.  Where  is  the  closest  friendly  medical  treatment 
facility?  What  is  the  best  route  for  routine  or  med¬ 
ical  emergency  evacuation?  You  will  need  to  bal¬ 
ance  transit  time  against  the  level  of  danger  you  are 
assuming  on  every  possible  route?  The  shortest 
route  might  not  be  the  safest. 

2.  Will  you  have  to  navigate  through  bad  neighbor¬ 
hoods,  negotiate  bad  terrain,  or  endure  weather  ex¬ 
tremes?  Do  these  conditions  out-weigh  the  risk  to 
your  patient’s  health? 

3.  When  is  the  best  time  of  day  (look  at  the  tactical  en¬ 
vironment)  to  evacuate  sick  team  mates  or  to  send 
someone  for  lab  tests  and  radiology  studies  beyond 
your  capabilities  (if  you  think  you  saw  a  red  flag)? 

4.  What  risk  to  your  mission  or  the  safety  of  the  rest 
of  your  team  are  you  assuming  by  making  a  call  to 
evacuate  someone  with  a  red  flag  condition? 


5.  What  air  and  ground  evacuation  capabilities  do  you 
have  available  and  what  is  the  response  time  for 
them  to  your  location? 

Starting  on  page  22, 1  have  listed  a  few  of  the 
conditions  and  their  associated  TMEPS  that  have  the 
potential  for  bad  outcomes  if  the  red  flags  are  not  seen 
early.  Some  of  these  conditions  might  require  evacu¬ 
ation  for  convenience  due  to  the  strain  on  personnel 
and  resources.  These  TMEPS  are  some  of  the  new 
ones  for  2009,  soon  to  be  published.  Highlighted  in 
red  are  the  aspects  of  each  TMEP  that  must  be  recog¬ 
nized  to  allow  for  fast  decision-making  and  action. 
I’ve  added  some  discussion  below  each  as  well.  There 
are  many  more  conditions  that  are  common  and  have 
red  flags,  but  I  just  chose  the  few  we  see  most  often. 
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Clinical  Red  Flags  from  the  USSOCOM  TMEPS  -  Recognize,  Act  Fast,  and  Evacuate! 


ABDOMINAL  PAIN 


Special  Considerations: 

1 .  Common  causes  in  young  healthy  adults  include  appendicitis,  cholecystitis,  pancreatitis,  perforated 
ulcer,  and  diverticulitis. 

2.  Consider  constipation/ fecal  impaction  as  a  potential  cause  of  abdominal  pain. 


Signs  and  Symptoms  Suggestive  for  Continued  Observation: 

1 .  Epigastric  burning  pain 

2.  Present  bowel  sounds 

3.  Nausea  and/or  vomiting 

4.  Absence  of  rebound  tenderness 

5.  If  diarrhea  is  present  treat  per  Gastroenteritis  Protocol 


Management: 


i. 


2. 


Antacid  of  choice 


Ranitidine  (Zantac)  150mg  PO  bid  OR  Rabeprazole  (Aciphex)  20mg  PO  qd  OR 
Proton  Pump  Inhibitor  of  choice 

3.  PO  hydration 


Disposition: 

1.  Observation  and  re-evaluation. 

2.  Priority  evacuation  if  symptoms  not  controlled  by  this  management  within  12  hours. 


Signs  and  Symptoms  Suggestive  for  Urgent  Evacuation: 

1 .  Severe,  persistent  or  worsening  abdominal  pain  is  the  key  sign 

2.  Rigid  abdomen 

3.  Rebound  abdominal  tenderness 

4.  Fever 

5.  Absence  of  bowel  sounds 

6.  Focal  percussive  tenderness 

7.  Uncontrollable  vomiting 

8.  Presence  of  bloody  vomitus  or  stools 

9.  Presence  of  black  tarry  stools 

1 0.  Presence  of  coffee  ground  vomitus 

Management: 

1.  Start  IV  with  normal  saline  (NS),  1  liter  bolus,  followed  by  NS  150cc/hr.  Keep  NPO  except 
for  medications  or  PO  hydration. 

Ertapenem  (Invanz)  Igm  IV  qd 

OR  Ceftriaxone  (Rocephin)  Igm  IV  qd.  plus  Metronidazole  (Flagyl)  500mg  PO  q8h 

4.  Treat  per  Pain  Protocol 

5.  T reat  per  Nausea  and  Vomiting  Protocol 


Disposition: 

Urgent  evacuation  to  a  surgical  facility. 
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Discussion:  Abdominal  pain  comes  with  a  long  list  of  possibilities  in  its  differential.  Don’t 
forget  a  recta!  examination  with  a  stool  guiac  check  if  possible.  A  testicular  examination  can 
also  assist  in  narrowing  the  list  of  culprits.  Send  your  findings  with  the  patient  if  he  is 
evacuated.  Eventually ,  abdominal  pain,  or  the  narcotics  that  go  into  lessening  it,  can  turn  your 
ambulatory  patient  into  a  litter  patient:  be  prepared  for  a  fitter  evacuation.  The  abdominal 
cavity  also  has  the  potential  space  to  hold  lots  of fluid  from  a  ruptured,  perforated,  or  infected 
organ.  Be  prepared  for  massive  fluid  loss  if  this  happens. 


ANAPHYLACTIC  REACTION 

Signs  and  Symptoms: 

1 .  Wheezing  (bronchospasm ) 

2.  Dyspnea 

3.  Stridor  (laryngeal  edema) 

4.  Angioedema 

5.  Urticaria  (Hives) 

6.  Hypotension 

7.  Tachycardia 


Management; 

FOR  PATIENTS  WITH  SIGNS  AND  SYMPTOMS  OF  AIRWAY  INVOLVEMENT  AND/ 
OR  CIRCULATORY  COLLAPSE: 


) .  Epinephrine  is  the  mainstay  of  therapy. 

A.  Administer  Epi-Pen 

B.  OR  Epinephrine  0.5mg  (0.5ml  of  1 : 1000  IM).  DO  NOT  USE  INTRAVENOUSLY. 

C.  Repeat  epinephrine  q  5  minutes  prn. 


Diphenhydramine  (Benadryl)  50mg  IV/  IM/  PO/  SL. 


3.  IV  Normal  Saline  TKO  (saline  lock). 


4.  Dexamethasone  (Decadron)  lOmg  IV/  IM. 

5.  Oxygen 

6.  Pulse  oximetry  monitoring. 


7. 


Ranitidine  (Zantac)  I50mg  PO  bid. 


8.  If  severe  respiratory  distress  exists,  aggressive  airway  management  with  bag-valve- 
mask  and  airway  adjuncts  (oral  and  nasopharyngeal  airways).  Intubate  early  if  no  response  to 
epinephrine. 

9.  Administer  1  -  2  liters  Normal  Saline  bolus  for  hypotension;  then  titrate  to  establish  systolic 
blood  pressure  >  90mmHg  or  palpable  radial  pulse  if  BP  cuff  not  available. 


Disposition: 

I .  Urgent  evacuation. 


Discussion :  Oftentimes,  a  simple  allergic  reaction  (urticaria  or  hives)  can  rapidly  lead  to  full 
shock  with  circulatory  or  respiratory  collapse.  Any  allergic  reaction  in  a  tactical  environment 
needs  to  be  dealt  with  promptly  and  aggressively.  If  a  patient  suffering  from  an  allergic 
reaction  starts  to  get  better  with  the  administration  of  medicines,  you  still  have  to  watch  for  a 
possible  latent  phase  reaction  for  at  least  8  hours. 
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BRONCHITIS  /  PNEUMONIA 


Special  Considerations: 

1 .  Consider  high  altitude  pulmonary  edema  (HAPE)  at  high  altitudes. 

2.  Consider  pulmonary  embolism  (PE)  and  pneumothorax  <  revet  and  productive  cough  are  atypical 


lor  these), 


Signs  and  Symptoms: 

1.  Fever 

2.  Productive  cough,  especially  with  dark  yellow,  red  tinged,  or  greenish  sputum 

3.  Chest  pain 

4.  Rales  may  be  present  and  breath  sounds  may  be  decreased  over  the  affected  lung. 

5.  Dyspnea  may  be  present  in  severe  cases. 

Management: 


1.  Azithromycin  (Zithromax)  500mg  PO  first  dose  then  250mg  qd  for  4  days  OR 

Moxifloxacin  (Avelox)  400mg  PO  qd  for  7  days. 


2.  If  unable  to  tolerate  PO  intake.  Ertapenem  (Invanz)  lgm  IV/  IM  OR  Ceftriaxone 


4.  Treat  per  Pain  Management  Protocol. 

5.  If  febrile,  acetaminophen  lgm  PO  q6h. 

6.  Pulse  oximetry  monitoring. 

7.  Oxygen  pm. 

8.  If  at  high  altitude,  see  Altitude  Illness  Protocol  and  treat  for  HAPE. 


Disposition: 

1 .  Urgent  evacuation  for  severe  dyspnea  or  hypoxia. 

2.  Observation  or  Routine  evacuation  as  necessary. 


Discussion :  Several  dangerous  conditions  can  mimic  bronchitis  or  pneumonia  as  they  are 
associated  with  chest  pain  and/or  cough  as  well.  If  someone  has  been  immobile  for  a  long 
period  (long  flight  or  in  a  hide  site),  a  pulmonary  embolus  (PE)  is  a  possibility.  PE's  usually 
originate  from  a  patient’s  calf  as  a  DVT  (see  DVT  TMEP).  A  patient  with  pneumonia  and  low 
oxygen  saturation  needs  continuous  monitoring.  How  much  time  do  you  have  to  devote?  How 
low  is  their  oxygen  saturation  and  when  do  you  evacuate? 
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CELLULITIS/CUTANEOUS  ABSCESS 


Special  Considerations: 

1.  Superficial  bacterial  skin  infection 

2.  Generally  begins  about  24  hours  following  a  break  in  the  skin,  but  more  serious  types  of  cellulitis 
may  be  seen  as  early  as  6  -  8  hours  following  animal  or  human  bites,  i  f  abscess  formation  occurs, 
only  attempt  l&D  in  the  tactical  setting  IF: 

a.  The  abscess  is  clearly  well  demarcated  and  superficial. 

b.  Local  anesthesia  is  available. 


Signs  and  Symptoms: 

1.  Painful,  erythematous,  swollen,  tender  area. 

2.  Fever  may  or  may  not  be  present. 

3.  Typically,  erythema  spreads  without  treatment. 

4.  Rapidly  spreading  and  very  painful  infections  suggest  the  possibility  of  necrotizing  fasciitis,  a 
life-threatening  infection  of  the  deeper  tissues  that  should  be  treated  per  Sepsis/  Septic  Shuck 
Protocol. 

5.  Fluctuant,  tender,  well-defined  mass  indicates  abscess  formation. 


Management: 

<?v 


1. 


Moxifloxacin  (Avelox)  400mg  PO  qd  for  10  days  OR  Amoxicillin/Clavulanic  Acid 
(Augmentin)  875mg  PO  bid 


2. 

3. 

4. 

5. 

6. 
7. 


PLUS  EITHER  Trimethoprim-Sulfamethoxazole  (Septra  DS)  1  tab  PO  bid  OR 
Rifampin  (Rifadin)  600mg  PO  bid  for  10  days. 

Clean  and  dress  wound  and  surrounding  area. 

Use  a  pen  to  mark  the  demarcation  border  of  the  infection  and  re-evaluate  in  24  hours. 

Limit  activity  until  infection  resolves. 


Add  Ertapenem  (Invanz)  lgm  I V/  IM  qd  if  worsening  at  24  hours  or  no  improvement 
at  48  hours  of  treatment. 

IF  ABSCESS  IS  PRESENT: 

A.  Incise  and  drain  (T&D)  if  the  environment  permits: 

1 )  Establish  sterile  incision  site  with  Betadine. 

2)  ^-'/l  Local  anesthesia  using  Lidocaine. 

3)  Incise  the  length  of  the  abscess  cavity,  but  no  further. 

4)  Incision  should  be  parallel  to  skin  tension  lines  if  possible. 

5)  On  initial  treatment,  leave  wound  open  and  pack  with  iodoform  or  dampened  gauze, 
if  available.  On  subsequent  dressings,  wick  the  wound.  DO  NOT  SUTURE  THE 
SITE. 

B.  Bandage  site  and  perform  wound  checks  daily. 

8.  Treat  per  Pain  Management  Protocol. 


Disposition: 

1 .  Re-evaluate  daily  and  watch  for  progression  of  erythema  while  on  antibiotics. 

2.  Cellulitis  in  critical  areas  (head,  neck.  hand,  joint  involvement,  perineal)  requires  Priority 
evacuation. 

3.  Use  oflV  antibiotics  requires  Priority  evacuation. 
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Clinical  Red  Flags  from  the  USSOCOM  TMEPS  -  Recognize,  Act  Fast,  and  Evacuate! 


Discussion :  Cellulitis  or  an  abscess  that  involves  a  joint,  or  requires  IV  antibiotics,  will 
certainly  be  a  strain  on  you  and  your  resources.  In  this  situation,  consider  early  evacuation. 
The  spread  of  MRSA  and  other  drug  resistant  strains  of  infection  causing  pathogens  make 
abscess  and  cellulitis  a  condition  that  can  quickly  necessitate  evacuation  as  a  red  flag 
condition. 


HEADACHE 


Signs  and  Symptoms: 

1.  If  the  headache  is  atypical  for  the  patient,  check  elevated  blood  pressure  (if  possible),  fever, 
neck  rigidity,  visual  symptoms,  mental  status  changes,  neurological  weakness,  and  hydration. 

Management: 

1.  If  the  patient  has  fever,  nuchal  rigidity,  photophobia,  petechial  rash,  or  nausea  and  vomiting, 
treat  per  Meningitis  Protocol 

2.  Treat  per  Pain  Management  Protocol 

3.  If  headache  is  accompanied  by  nausea  and /  or  vomiting,  treat  per  Nausea  and  Vomiting 
Protocol. 

4.  Oxygen  if  other  therapies  are  ineffective. 

5.  If  dehydration  is  suspected,  treat  per  Dehydration  Protocol. 

6.  If  at  altitude,  treat  per  Altitude  Illness  Protocol. 


Disposition: 

1 .  Evacuation  is  usually  not  required  if  the  headache  responds  to  therapy. 

2.  Acute  headache  in  the  presence  of  fever,  severe  nausea  and  vomiting,  mental  status  changes,  focal 
neurological  signs,  or  preceding  seizures,  loss  of  consciousness,  or  a  history  of  “it’s  the  worst 
headache  in  my  life”  constitutes  a  tnie  emergency  and  requires  Urgent  evacuation.  Also  consider 
Urgent  evacuation  for  anyone  without  a  prior  history  of  headaches  if  their  pain  is  severe. 


Discussion:  Knowing  what  is  normal  and  not  normal  is  extremely  important  when  dealing 
with  a  headache .  The  consequences  of  misdiagnosing  a  malignant  cause  of  a  headache  for 
something  routine  will  be  catastrophic. 


CPT  (P)  Scott  Gilpatrick  is  an  Army  Aeromedical  Physician  Assistant  with  20  years  of  active  serv¬ 
ice.  He  is  currently  assigned  to  USSOCOM  as  the  Command  Physician  Assistant  and  Chief  of  Med¬ 
ical  Education  and  Training.  He  previous  assignments  include  the  75th  Ranger  Regiment,  3rd  Infantry 
Division,  Ranger  Training  Brigade,  and  the  160th  Special  Operations  Aviation  Regiment-  Airborne 
(SOAR-A). 
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Abstract 

Special  Operation  Forces  (SOF)  have  historically  relied  upon  conventional  medical  assets  for  Role 
II  and  higher  medical  support.  Over  the  last  five  years,  the  need  for  SOF-specific  medical  teams  and  surgi¬ 
cal  support  was  identified  and  addressed.  Several  Special  Operations  based  Role  II  assets  are  now  available 
to  support  operations,  each  with  unique  personnel  and  capabilities.  The  Special  Operations  Resuscitation 
Teams  (SORT)  have  been  engaged  in  several  joint  deployments  in  the  last  year,  demonstrating  the  mission 
readiness  and  lifesaving  trauma  support  for  which  the  teams  were  designed.  The  future  of  SOF  Role  II  has 
many  unique  challenges,  including  personnel  resourcing,  training,  and  joint  operational  planning. 

Objectives 

Provide  a  historical  perspective  on  the  evolution  of  SOF-specific  Role  II  medical  support. 

Review  current  SOF-specific  Role  II  capabilities  and  employment. 

Discuss  unresolved  issues  related  to  SOF-specific  Role  II  capabilities  and  employment. 


“9-line  MEDEVAC  incoming.  4  urgent  surgi¬ 
cal,  2  urgent,  and  1  priority  inbound  to  your  location, 
ETA  -15  minutes.  Injuries  include  2x  gunshot  wound 
( GSW)  to  chest  and  abdomen,  lx  GSW  shoulder/chest, 
lx  multiple  GSWs  to  lower  extremities,  tourniquets  ap¬ 
plied,  lx  gunshot  wound  to  head  -  GCS  14,  and  3x 
multiple  fragmentation  wounds  to  extremities  -  hem¬ 
orrhage  controlled  with  tourniquets  and  pressure 
dressings.  Further  information  is  unavailable  at  this 
time.  ” 

This  is  no  scenario,  but  a  real  9-line  from 
OEF....  Do  you  have  the  required  personnel,  training, 
and  equipment  to  take  this  MEDEVAC?  Is  the  forward 
surgical  asset  prepared  to  not  only  offer  surgery,  but 
critical  care,  prolonged  patient  hold,  and  evacuation 
for  these  patients? 


Historical  Perspective:  Development  and  Capa¬ 
bilities  of  SOF-specific  Role  II  Medical  Support 
At  the  July  2003  U.S.  Special  Operations  Com¬ 
mand  (USSOCOM)  Medical  Lessons  Learned  Confer¬ 
ence,  Special  Operations  Forces  (SOF)  medical  leaders 
and  medical  operators  identified  the  need  for  expedi¬ 
tionary,  short-term,  SOF-specific  Role  II  medical  sup¬ 
port  for  initial  entry  operations  into  immature  theaters 
or  remote  locations  of  mature  theaters.  Role  II  capa¬ 
bility  includes  trauma  resuscitation,  critical  care  hold¬ 
ing,  and  en  route  medical  care.  The  current  NATO  term 
“Role  II”  includes  resuscitative  surgery.  For  clarity  in 
this  article,  resuscitative  surgical  capability  in  addition 
to  traditional  Role  II  functions  will  be  identified  with  a 
“b”  -  Role  lib.  The  SOF  medical  community  has  ex¬ 
tensively  discussed  how  best  to  provide  the  resuscita- 
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tive  surgery  component  of  Role  lib.  The  community 
is  less  familiar  with  a  unique  SOF  asset  that  provides 
the  underpinning  of  Role  lib  care  -  trauma  resuscita¬ 
tion,  critical  care  holding,  and  en  route  medical  care. 
In  this  article,  I  will  discuss  the  evolution,  capabilities, 
and  current  employment  of  the  Special  Operations  Re¬ 
suscitation  Teams  (SORTs);  a  low-footprint,  flexible 
SOF  asset  specifically  designed  and  trained  to  provide 
robust  Role  II  medical  support  to  SOF  Operators  in 
austere  or  remote  environments. 

Following  the  2003  Lessons  Learned  Confer¬ 
ence,  the  Army  Medical  Department  (AMEDD), 
which  owns  all  Army  medical  assets,  agreed  to  create 
three  8-pax  teams  capable  of  providing  Role  II  capa¬ 
bility  for  SOF.  These  Role  II  teams,  now  known  as 
Special  Operations  Resuscitation  Teams  (SORTs), 
were  created  with  billets  assigned  to  the  528th  Special 
Operations  Support  Battalion.  At  the  time,  the  528th 
came  under  the  command  of  the  Special  Operations 
Support  Command,  which  is  now  the  528th  Sustain¬ 
ment  Brigade  (Airborne)  -  528th  SB(A).  Currently, 
SOF  has  three  SORTs:  two  active  component  teams  in 
the  528th  SB(A)  and  one  National  Guard  team  in  the 
newly  formed  197th  Special  Troops  Support  Company. 
This  third  team  was  previously  in  the  Reserve  Com¬ 
ponent  but  history  showed  that  resource  and  training 
requirements  prohibited  this  team  from  ever  reaching 
mission  ready  status. 

The  SORTs  do  not  have  organic  surgical  ca¬ 
pability,  primarily  because  the  528th  did  not  have  any 
assigned  billets  for  general  or  orthopedic  surgeons. 
The  initial  plan  was  to  integrate  SORTs  with  co-lo- 
cated  surgical  assets,  such  as  an  Army  Forward  Surgi¬ 
cal  Team  (FST).  However,  this  proved  unrealistic  for 
several  reasons.  The  FST  has  a  large  footprint  (20- 
pax)  and  is  often  unable  to  deploy  within  SOF-re- 
quired  time  frames.  They  are  not  specifically  trained 
to  meet  the  needs  of  SOF.  Because  there  are  a  limited 
number  of  FSTs  in  the  Army’s  inventory,  it  is  not  pos¬ 
sible  to  establish  a  habitual  training  relationship  with 
an  FST  and  they  are  often  not  available  for  SOF  de¬ 
ployments  or  contingency  operations. 

By  May  2004,  a  proposal  was  developed  for  a 
Joint  SOF  Role  lib  package  with  robust  Role  II  capa¬ 
bility  and  a  “plug-and-play”  surgical  component.  The 
Army  SORT  teams  would  provide  the  Role  II  capa¬ 
bility:  Coalition  sick  call,  trauma  resuscitation,  X-ray, 
lab,  medical  regulation,  critical  care  patient  hold,  and 
en  route  care.  The  “b”  component  of  the  Role  lib 
package  would  be  provided  by  an  Air  Force  Special 
Operations  Command  (AFSOC)  Special  Operations 
Surgical  Team  (SOST)  with  resuscitative  surgical  ca¬ 


pability  and  an  AFSOC  Special  Operations  Critical 
Care  Evacuation  Team  (SOCCET)  with  the  ability  to 
provide  en  route  critical  care  during  flights  to  higher 
roles  of  care.  The  complete  Role  lib  package  could 
provide  care  for  up  to  ten  urgent  surgical  patients  in  the 
first  24  hours.  Additional  assets  from  the  528th  SB(A), 


SORT 
Physician  (EM  or  FM 
or 

Physician  Assistant 
Nurse  (ER  or  ICU) 
SOCM  x2 
LPN 

X-ray  Tech 
Lab  Tech 
Patient  Admin 


SOCCET 

Physician 

(Anesthesiologist/EM 

Physician) 

Nurse  (Critical  Care 
or  Emergency) 

Cardiopulmonary 
Technician 


SOST 
EM  Physician 
Orthopedic  Surgeon 
General  Surgeon 
OR  Tech 

Nurse  Anesthetist 
(CRNA) 
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such  as  preventive  medicine,  veterinary  support,  med¬ 
ical  logistics,  and  biomedical  repair,  would  augment  the 
capabilities  of  the  Role  lib  package  as  needed.  This 
package  could  be  transported  on  three  pallet  positions 
on  a  C-130.  The  capability  would  ideally  function 
under  the  command  and  control  of  a  Special  Operations 
Task  Force  (SOTF)  or  Combined  Joint  Special  Opera¬ 
tions  Task  Force  (CJSOTF).  This  C2  structure  would 
allow  the  maximal  potential  from  the  team,  encourag¬ 
ing  Local  National  care  and  other  “unconventional  war¬ 
fare”  missions  in  which  the  team  specializes.  The 
boxes  on  the  previous  page  show  the  personnel  assets 
in  each  team.  On  the  teams,  the  Officer  in  Charge 
(OIC)  is  typically  the  nurse.  Each  SORT  team  mem¬ 
ber  is  also  tactically  trained  to  be  able  to  augment  the 
ground  force  for  missions  well  outside  the  Role  II  fa¬ 
cility.  The  figure  below  shows  the  personnel  assets  in 
various  teams. 

The  capability  of  the  proposed  Joint 
SOF  Role  lib  package  was  tested  at  two  joint  field 


In  December  2007,  a  panel  discussion  on 
“Current  Controversies  in  SOF  Medicine”  was  held  at 
the  Special  Operations  Medical  Association  (SOMA) 
Conference.  The  panel  discussion  was  moderated  by 
LTC  Jim  Czarnik,  Office  of  the  Command  Surgeon, 
U.S.  Army  Special  Operations  Command  (USASOC). 
Although  a  Joint  SOF  Role  lib  package  was  already  in 
existence  and  validated  by  field  training,  the  panel  yet 
again  raised  the  need  for  SOF-specific  Role  lib  sup¬ 
port  in  a  light,  fast,  modular  package.  Follow-on  dis¬ 
cussion  highlighted  the  far-forward  surgical 
capabilities  of  the  AFSOC  SOST  but  did  not  fully  out¬ 
line  the  robust  Role  II  capabilities  of  the  SORT,  an  in¬ 
tegral  component  of  the  full  Role  lib  package  proposed 
in  2004.  This  situation  highlights  the  need  to  educate 
our  community  about  all  resources  available  for  the 
medical  support  of  SOF  missions. 

The  table  below  lists  the  capabilities  of  se¬ 
lected  medical  teams  that  can  serve  as  components  of 
a  full  Role  lib  package: 


Armv  FST 

AF  SOST/SOCCET 

SORT 

#  of  Personnel 

20 

8 

8 

Maximum  Caseload/24  hours 

10 

10 

10 

Operating  Tables 

2 

2 

Supported 

Postoperative  Care  (up  to  8  patients) 

6  hours 

48-72  hours 

72  hours 

Critical  Care  Evacuation 

No 

Yes 

Yes 

Independent  Medical  Logistics 

No 

Yes 

Yes 

Special  Operations  Tactical  Training 

No 

Yes 

Yes 

Sick  Call/Primary  Care  UW  Mission  Support 

No* 

Yes 

Yes 

Patient  Evacuation  /  Administration 

No* 

Yes 

Yes 

X-ray 

No* 

No 

Yes 

Blood 

Yes-  50  units 

Capable 

Yes-  2040  units 

Ultrasound 

No  (per  TOE) 

Yes 

Yes 

General  Surgery/Orthopedic  Surgery 

Yes/Yes 

Yes/Yes 

No/No 

*  relies  on  supporting  medical  company 

References:  FM  4-02.25  Employment  of  Forward  Surgical  Teams.  March  2003 


training  exercises  in  December  of  2004  and  2005  and 
during  a  combined  rotation  at  the  Army  Trauma  Train¬ 
ing  Center  in  Miami,  FL,  in  2006,  where  the  full  Role 
lib  team  completed  over  50  trauma  resuscitations. 
Throughout  the  validation  process,  the  teams  performed 
well  when  faced  with  continuous  operations  for  over 
48  hours,  including  simulated  mass  casualty  incidents 
(MAS CALS),  rotary  and  fixed  wing  evacuation  fol¬ 
lowed  by  ongoing  critical  care  transport,  and  “nation¬ 
building”  medical  operations. 

The  concept  and  capabilities  of  the  Joint  SOF 
Role  lib  package  was  also  validated  in  several  joint  de¬ 
ployments  during  2008.  The  next  section  provides 
more  detail  of  the  teams’  employment  during  these  de¬ 
ployments. 


Employment  of  Special  Operations  Resuscita¬ 
tion  Teams  in  Current  Operations 

To  clarify  the  capabilities  of  the  SORT,  one 
must  examine  how  these  teams  have  been  employed  in 
recent  years  in  several  theaters  of  operation.  One  team 
is  currently  deployed  in  support  of  Combined  Joint 
Special  Operations  Task  Force  -  Afghanistan  (CJ- 
SOTF-A).  SORT  #1  deployed  to  the  austere  environ¬ 
ment  of  western  Afghanistan  in  April,  2008.  In  four 
months,  they  resuscitated  more  than  80  trauma  casual¬ 
ties.  The  team  also  provided  Special  Operations  Com¬ 
bat  Medic  (SOCM)  MEDEVAC/CASEVAC  flight 
support,  with  medics  logging  over  30  combat  missions 
in  the  first  few  months.  The  ability  to  provide  lab  sup¬ 
port  (including  blood  banking),  X-ray,  and  ultrasound 
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Photo  3 


diagnosis  enhanced  the  quality  and  timeliness  of  inter¬ 
ventions. 

After  two  Special  Operations  Independent  Duty 
Corpsmen  assigned  to  the  Marine  Special  Operations 
Teams  (MSOT)  became  mission  incapable  due  to  battle 
injuries,  SOCMs  from  SORT  #1  augmented  the  MSOTs 
during  patrols  (see  photo  #1).  The  SORT  members  were 
also  an  integral  part  of  base  operations,  including  logis¬ 
tics  and  base  defense,  and  provided  sick  call  for  all 
Afghan  workers  on  the  firebase. 

In  addition  to  providing  medical  care  to  Coali¬ 
tion  forces,  the  SORT  #1  participated  in  activities  that 
supported  the  development  of  the  local  Afghan  health 
sector.  They  treated  more  than  2,000  patients  per  month 
at  the  Special  Operations  Task  Force  Unconventional 
Warfare  clinic  (see  photos  #2  &  3);  provided  mentorship 
while  supervising  over  20  elective  and  emergent  surger¬ 
ies  performed  by  Afghan  physicians;  and  provided  Ad¬ 
vanced  Obstetrics  Emergency  Certification  to  16  Afghan 
midwives.  It  is  hard  to  quantify  the  non-kinetic  gains  of 
these  activities,  but  the  efforts  were  repeatedly  recog¬ 
nized  by  local  Afghan  leadership  as  beneficial  to  the  ad¬ 
vancement  of  healthcare  in  this  region. 

SORT  #2  was  employed  in  an  unspecified  oper¬ 
ation  last  year,  and  went  on  to  provide  valuable  health¬ 
care  and  veterinary  support  to  10th  SFG(A)  during  their 
summer  2008  operations.  In  addition  to  covering  trauma 
resuscitations,  they  actively  engaged  in  MEDCAPs, 
VETCAPs,  and  mentorship  of  local  national  healthcare 
providers.  The  team,  while  deployed  in  support  of  the 
fall  SOFFEX  in  Europe,  had  a  dramatic  effect  on  the  life 
of  a  man  who  arrived  at  their  location  in  prolonged  car¬ 
diac  arrest  due  to  electrical  injury.  Following  a  suc¬ 
cessful  resuscitation  and  hospitalization,  during  which 
the  team  employed  their  patient  hold  capabilities,  this 
gentleman  walked  out  of  the  hospital. 

Unresolved  Issues:  The  Future  of  the  Special 
Operations  Resuscitation  Team 

The  ever-changing  face  of  SOF  operations  can¬ 
not  afford  to  leave  the  medical  aspect  of  planning  be¬ 
hind.  Today’s  Special  Operations  are  often  more 
prolonged  and  more  resource  intensive  than  ever  and  re¬ 
quire  organic,  adaptable,  SOF-trained  medical  support 
teams  to  provide  the  highest  level  of  care  as  far  forward 
as  possible.  We  need  teams  that  can  enter  an  austere  the¬ 
ater  and  then  build  systems  for  successful  transition  to 
conventional  medical  resources.  In  the  future,  SORTs 
must  be  able  to  provide  robust  Role  II  capability  to  an  in¬ 
creasingly  dispersed  force.  This  requires  transitioning 
SORT  #3  from  the  National  Guard  to  active  duty  in  the 
528th  SB(A)  to  meet  minimum  operational  require  - 


30 


Journal  of  Special  Operations  Medicine  Volume  9,  Edition  1  /  Winter  09 


ments:  one  team  deployed,  one  team  training,  and  one 
team  ready. 

Planning  for  SOF  Role  lib  support  must  look 
beyond  just  “resuscitative  surgery”  and  embrace  the 
many  other  de  facto  requirements  of  Role  lib  support: 
en  route  care,  blood  components  beyond  packed  red 
blood  cells  (including  plasma,  Factor  Vila,  and  possi¬ 
bly  platelets),  prolonged  patient  hold  while  awaiting 
theater  or  strategic  patient  evacuation,  coordination  and 
regulation  of  patient  evacuation,  host  nation  medical 
cooperation  and  development,  and  medical  logistics. 
While  these  roles  are  accomplished  by  a  myriad  of  re¬ 
sources  in  the  mature  theater,  the  responsibility  for 
them  in  an  immature  or  austere  theater  must  fall  upon 
a  SOF  Role  lib  team.  This  might  also  include  uncon¬ 
ventional  warfare  missions  like  host  nation  develop¬ 
ment.  For  example,  the  mission  might  include  host 
nation  clinic  and  healthcare  provider  mentorship  in 
order  to  deny  the  enemy  the  opportunity  to  exploit 
local  lack  of  medical  resources  or  skills.  If  the  people 
feel  their  health  needs  are  met,  they  are  less  likely  to 
turn  to  an  enemy  insurgent  for  those  needs,  which 
builds  a  sense  of  goodwill  for  the  local  government. 

It  is  an  Army  service  component  responsibility 
to  provide  FSTs  to  ARSOF.  However,  experience  has 
proven  that  it  is  difficult  to  establish  any  habitual  train¬ 
ing  relationships  with  designated  FSTs.  In  order  to 
provide  highly  trained  medical  teams  to  ARSOF,  the 
requirement  exists  to  establish  a  habitual  training  rela¬ 
tionship  between  528th  SB(A)  and  designated  FSTs.  If 
the  AMEDD  cannot  meet  these  requirements  perhaps 
the  best  future  solution  is  one  that  provides  ARSOF 
with  the  organic  medical  force  structure  required  to 
meet  this  challenge.  In  the  meantime,  joint  training 
must  be  pursued  with  any  available  assets  that  could 
fulfill  the  SOF  Role  lib  mission.  Service  component 
differences  become  less  relevant  once  the  teams  have 
trained  together  and  know  each  other’s  equipment  and 
capabilities.  Joint  training  will  be  time  and  resource 
intensive;  however,  and  will  demand  that  the  Role  lib 
team’s  personnel  are  available  for  training  and  are  able 
to  quickly  set  aside  duties  at  their  home  station  medical 
facility.  The  greatest  advantage  of  joint  training  may 


lie  in  the  familiarity  with  resources  and  capabilities  that 
it  provides  to  higher  medical  planners.  As  planners  be¬ 
come  more  familiar  with  “who  brings  what”  they  will 
be  able  to  more  effectively  leverage  the  SOF-oriented 
Role  lib  capabilities  to  the  mission  at  hand.  Currently, 
the  SORTs  may  be  requested  for  missions  via  the  US- 
ASOC  G-3  Operations  office. 

The  future  of  SOF  Role  II  medical  support 
holds  many  challenges.  The  present  capability  has 
proven  proficiency  and  exhibits  immense  potential. 
Surgical  support  remains  an  issue,  one  which  the 
AMEDD  will  no  doubt  continue  to  wrestle  with  for 
years  to  come.  In  an  era  in  which  joint  operations  are 
considered  the  norm,  joint  medical  support  should  con¬ 
tinue  to  be  explored,  enhanced,  and  streamlined. 
AFSOC’s  SOST  has  a  proven  battle-tested  Role  lib  ex¬ 
perience  that  will  continue  to  ensure  successful  surgi¬ 
cal  intervention  far  forward.  The  SORT  provides 
robust,  field-tested  Role  II  capability.  The  SORT  can 
integrate  with  surgical  teams  from  both  the  Army  and 
the  Air  Force  to  increase  to  Role  lib  capability.  The 
SORT  can  also  serve  as  a  stand-alone  team  in  areas 
where  rapid  evacuation  (using  SORT’S  organic  en  route 
care  capability)  to  surgical  assets  in  the  rear  is  possible. 
Due  to  their  unique  training,  SORT  also  brings  an  un¬ 
conventional  warfare  mindset  to  operations.  Their 
ability  to  interface  with  the  local  healthcare  system  as 
trainers,  mentors,  facilitators,  and  negotiators  con¬ 
tributes  to  improvements  in  the  local  healthcare  sector 
and  provides  value  added  to  SOF  teams  on  the  ground. 
Just  as  Special  Operations  personnel  are  constantly 
adapting  to  the  changing  needs  of  their  environment, 
the  Role  II  capability  must  adapt  to  future  SOF  medical 
needs.  Let  us  work  to  meet  the  Role  II  challenge  head- 
on,  so  that  critical  medical  support  to  our  Special  Op¬ 
erations  Forces  remains  unsurpassed. 
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SOCM  Perspective  of  Flight  for  the  SOF  Role  II 

Antujuan  Brown,  SOCM 


As  a  member  of  the  first  and  only  Role  II  med¬ 
ical  team  in  USASOC,  a  Special  Operation  Combat 
Medic  often  does  not  experience  all  of  the  front  line 
combat  trauma  action  like  our  brothers  in  the  Ranger 
Battalions  do.  At  times  we  find  ourselves  stuck  inside 
the  wire  waiting  to  get  elbows  deep  in  some  trauma, 
doing  some  sick  call  for  the  local  nationals,  listening  to 
some  lectures  by  the  Docs,  or  just  sitting  down  and 
writing  an  article  for  the  JSOM.  But  there  are  times 
when  we  actually  do  get  outside  the  wire  and  experi¬ 
ence  the  battle  firsthand.  Recently,  with  the  help  of 
having  an  Army  MEDEVAC  team  co-located  with  the 
Role  II  Team,  our  out-of-the-wire  experience  became 
reality.  The  SOCM  Medics,  or  Flight  ATPs,  of  the  Role 
II  Team  are  specifically  trained  and  equipped  to  pro¬ 
vide  en  route  care  from  point  of  injury  on  rotary 
winged  aircraft  and  to  sustain  multiple  critical  post-sur¬ 
gical  patients  during  fixed  wing  flights  to  facilities  such 
as  Landstuhl,  Germany.  Role  II  Flight  ATPs  are  not 
only  graduates  of  the  Special  Operations  Combat 
Medic  Course,  but  also  complete  the  Army  Flight 
Medic  Course,  the  Joint  En  route  Care  Course,  and  the 
Air  Force  Critical  Care  Aeromedical  Transport  Team 
(CCATT)  Course.  There  are  few  places  in  USASOC, 
besides  the  160th  SOAR,  where  SOCMs  have  the  op¬ 


portunity  to  fly  with  a  MEDEVAC/CASEVAC  team  to 
pick  up  and  stabilize  the  sick  and  injured. 

I  have  had  the  opportunity  to  work  with  the 
Army  MEDEVAC  Team  here  at  our  location  and  have 
already  provided  en  route  casualty  care  on  over  a  dozen 
combat  flight  missions.  The  flight  crew,  especially  the 
conventional  flight  medic,  are  happy  to  have  us  on 
board  to  assist  with  the  patient  load,  and  the  teams  on 
the  ground  are  confident  handing  their  ill  or  injured 
teammate  off  to  an  ATP.  Having  a  MEDEVAC  crew 
co-located  with  the  Role  II  not  only  provides  the 
SOCMs  an  opportunity  to  fly,  but  it  also  increases  our 
overall  capability.  Having  reliable  air  assets,  in  an  area 
where  they  were  previously  nonexistent,  definitely  lets 
the  war  fighter  on  the  ground  know  that  if  something 
happens,  somebody  will  be  there  to  pick  them  up.  In 
the  event  where  the  Medic  on  the  ground  gets  wounded 
and  requires  evacuation,  having  this  flight  capability 
allows  us  to  instantly  infill  a  new  SOF  Medic  to  the 
team  on  the  ground.  Being  a  part  of  the  Role  II  team 
is  an  honor,  not  only  because  it  is  the  first  and  only  in 
USASOC,  but  for  the  unique  opportunities  to  train  and 
then  implement  the  training  in  a  combat  zone  in  a  man¬ 
ner  unlike  any  other  SOCM. 


SGT  Antujuan  Brown  is  a  Special  Operations  Combat  Medic  with  the  first  Special  Operations  Resusci- 
tative  Team,  working  as  the  team’s  Flight  Medic  and  CCAT  Medic.  He  has  been  an  ATP  for  two  years, 
and  has  one  tour  of  duty  in  Afghanistan. 
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JF  Rick  Hammesfahr,  MD 


Editor’s  Note:  The  following  article  will  be  published  in  three  parts  due  to  its  size  and  amount  of  pictures. 
Part  One  will  consist  of  evaluation  of  knee  injuries; 

Part  Two  will  be  in  the  Spring  09  edition  and  will  consist  of  taping  procedures  for  the  various  knee  injuries; 
Part  Three  will  be  in  the  Summer  09  edition  and  will  consist  of  ankle  injury  evaluation  and  taping. 


What  are  the  options  that  you,  as  an  advanced 
tactical  practitioner  (ATP),  have  when  you’re  in  an  aus¬ 
tere  situation  in  the  field  carrying  out  a  mission,  and  one 
of  your  teammates  comes  to  you  complaining  of  either 
a  twisted  ankle,  a  twisted  knee,  a  locked  knee,  or  some 
type  of  non-battlefield  related  lower  extremity  injury? 
These  types  of  injuries  are  going  to  compromise  the 
mission  because  of  that  Soldier’s  inability  to  bear  weight 
and  remain  functional.  Basically,  you’re  in  the  middle 
of  nowhere,  your  teammate  can  no  longer  walk,  and 
your  team  leader  wants  to  know  if  this  person  needs  to 
be  evacuated,  thereby  compromising  the  mission  and 
any  other  follow-on  missions.  Is  there  anything  that  can 
be  done  to  make  him  at  least  marginally  functional? 

The  diagnoses  pertinent  to  the  knee  that  will  be 
discussed  are  collateral  and  cruciate  ligament  injuries  of 
the  knee,  patellar  dislocation,  and  locked  knee  due  to  a 
tom  meniscus.  In  addition,  the  importance  of  being  able 
to  distinguish  between  a  bursitis  and  an  effusion,  and 
why  this  is  important,  will  be  addressed.  Finally,  the 
evaluation  and  treatment  of  an  ankle  sprain  will  be  dis¬ 
cussed. 

There  are  several  assumptions  that  need  to  be 
made:  The  treating  ATP: 

•  has  the  knowledge  of  the  anatomy  of  the  joint. 

•  knows  enough  to  ask  the  questions  necessary  to  define 
the  mechanism  of  injury.  In  other  words,  was  this  a 
twisting  injury?  Was  there  a  blow  to  the  lateral  aspect 


of  the  knee?  Did  the  ankle  go  into  a  position  of  plan¬ 
tar  flexion  and  inversion?  Were  there  pops  associated 
with  this  injury?  Did  the  symptoms  come  on  gradu¬ 
ally  or  suddenly?  Was  this  a  result  of  a  fall  or  a  com¬ 
pressive  injury?  Did  the  knee  buckle,  and  if  so,  in 
which  direction? 

•  understands  the  different  types  of  pathology  that  may 
occur  given  the  history  of  injury  and  pertinent  physi¬ 
cal  findings. 

In  addition,  assume  that  you  are  in  an  austere 
environment  situation  with  no  diagnostic  equipment,  no 
additional  or  higher  medical  authority,  and  basically, 
your  treatment  supplies  are  limited  to  what  you  are  car¬ 
rying.  This  series  of  three  articles  will  discuss  how  to 
evaluate  and  treat  these  injuries  with  taping  techniques 
using  any  type  of  adhesive  tape  you  have  handy,  even 
duct  tape. 

The  goals  of  these  procedures  are  to  return  the 
injured  teammate  to  an  ambulatory  status  or  enough  of 
an  ambulatory  status  to  continue  the  mission.  At  the 
very  least  you  need  to  be  able  to  give  your  team  leader 
increased  options  for  continuing  the  mission.  Please 
note  that  everything  in  this  article  reflects  temporary 
measures  only  —  not  definitive  treatment.  No  matter 
what  the  patient  says  or  how  good  the  patient  feels,  ad¬ 
ditional  medical  care  will  be  required  once  the  mission 
is  completed  and  the  patient  is  returned  to  base. 


Field  Evaluation  and  Management  of  Non-Battle  Related  Knee  and  Ankle  Injuries  by  the  ATP  in  the  Austere  Environment 

Part  One 
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Figure  1:  Knee  anatomy,  right  knee  (ACL=anterior  cruci¬ 
ate  ligament;  PCL-posterior  cruciate  ligament ) 


Knee 

Anatomy 

The  knee  is  made  up  of  four  bones:  the  femur, 
the  tibia,  the  fibula,  and  the  patella. 

The  medial  collateral  ligament  and  the  lateral 
collateral  ligament  are  the  ligaments  on  the  medial  and 
lateral  sides  of  the  knee.  The  medial  collateral  liga¬ 
ment  (MCL)  connects  the  femur  to  the  tibia  while  the 
lateral  collateral  ligament  (LCL)  connects  the  femur 
and  fibula  (Figures  1  and  2).1  They  provide  stability 
for  the  knee  in  a  medial  to  lateral  (sideways)  direction. 


Figure  2:  Right  knee,  cross  sectional  anatomy  (ACL=ante- 
rior  cruciate  ligament;  PCL-posterior  cruciate  ligament ) 


The  medial  and  lateral  menisci  cartilage  are  c- 
shaped  pieces  of  tissue  that  sit  inside  the  joint.  They 
are  located  on  the  peripheral  aspect  of  the  joint  and  act 
as  a  buffer  between  the  tibia  and  femur  (Figures  1  and 
2).1 

Two  cruciate  ligaments  pass  through  in  the 
center  of  the  knee  joint:  the  anterior  cruciate  (ACL) 
and  the  posterior  cruciate  (PCL)  ligaments.  These  are 
the  major  stabilizing  ligaments  of  the  knee.  In  Figure 
3,1  in  the  lateral  view,  the  posterior  cruciate  ligament 
prevents  the  femur  from  sliding  forward  on  the  tibia 
(or  the  tibia  from  sliding  backward  on  the  femur).  In 
the  medial  view,  the  anterior  cruciate  ligament  prevents 
the  femur  from  sliding  backward  on  the  tibia  (or  the 
tibia  sliding  forward  on  the  femur).  Most  importantly, 
both  of  these  ligaments  stabilize  the  knee  against  rota¬ 
tion  in  the  horizontal  plane  (OR:  around  the  vertical 
axis).  Thus,  if  one  of  these  ligaments  is  significantly 
damaged,  the  knee  will  be  unstable  when  planting  the 
foot  of  the  injured  extremity  and  pivoting,  causing  the 
knee  to  buckle  and  give  way. 

Overlaying  the  anterior  aspect  of  the  patella, 
between  the  patella  and  the  skin  is  a  potential  sack 
called  the  bursa.  At  times  this  will  become  inflamed 
and  swollen.  When  evaluating  the  knee,  the  examining 
ATP  must  be  able  to  accurately  determine  the  presence 
of  a  swollen  bursa  (bursitis)  as  opposed  to  localized 
soft  tissue  swelling  or  an  effusion. 

Effusion 

An  effusion  represents  a  collection  of  an  ab¬ 
normal  amount  of  fluid  inside  the  joint.  This  fluid  may 
be  due  to  sepsis  and  be  pus;  it  may  be  due  to  a  fracture 
and  be  a  lipohemarthrosis  or  hemarthrosis;  it  may  be 
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Figure  3:  Cruciate  ligament  function 
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Figure  4:  Normal  appearance  of  a  knee.  The  knee  skin 
depressions  adjacent  to  the  patella  are  the  “knee  dim¬ 
ples  ”  which  disappear  with  the  development  of  intra- 
articular  swelling  (effusion). 


due  to  a  torn  anterior  cruciate  ligament  and  be  a 
hemarthrosis;  or  it  may  be  due  to  a  torn  meniscus  or  a 
loose  body  and  be  a  collection  of  serous  fluid. 


Figure  5:  Above  -  Left  knee  with  effusion 
Red  line:  Approximate  extent  of  superior  aspect  of  knee 
joint.  Black  circle:  Patella 


The  importance  of  distinguishing  the  effusion 
from  the  bursitis  is  that  an  effusion  represents  a  signif¬ 
icant  intra- articular  disorder,  requiring  a  more  thorough 
examination  and  treatment  regimen. 

When  evaluating  a  knee  for  the  presence  or  ab¬ 
sence  of  an  effusion,  examine  the  front  of  the  knee  joint. 
Since  an  effusion  represents  an  accumulation  of  fluid 
inside  the  joint,  as  the  joint  becomes  swollen  (dis¬ 
tended),  the  dimples  on  each  side  of  the  kneecap  will 
disappear. 

By  comparing  the  effusion  photograph  (Figure 
5)  to  the  normal  photograph  (Figures  6),  one  can  see 
that  there’s  been  a  loss  of  the  dimples  in  the  knee  with 
an  effusion.  This  indicates  an  accumulation  of  an  effu¬ 
sion  (fluid  inside  the  joint  space)  which  displaces  the 
overlaying  skin  in  an  outwards  direction,  causing  the 
“knee  dimples”  to  disappear. 

In  addition,  since  the  joint  also  extends  about 
four  inches  above  the  knee,  any  collection  of  fluid  in¬ 
side  the  joint  will  give  a  bulging  above  the  kneecap 
(Figure  5).  This  is  most  noticeable  at  the  superior  lat¬ 
eral  aspect  of  the  patella.  By  pushing  on  the  lateral  as- 


Field  Evaluation  and  Management  of  Non-Battle  Related  Knee  and  Ankle  Injuries  by  the  ATP  in  the  Austere  Environment 

Part  One 


35 


pect  of  the  knee,  the  examiner 
may  actually  detect  a  transient 
bulging  sensation  on  the  medial 
aspect  of  the  knee  if  there  is  a 
significant  accumulation  of  fluid. 

This  is  known  as  a  fluid  wave. 

The  field  evaluation  and 
treatment  of  an  effusion  is  to  ini¬ 
tially  determine  the  origin  of  the 
effusion  and  begin  appropriate 
treatment  for  the  underlying  dis¬ 
order.  Temporarily,  after  ad¬ 
dressing  the  causative  injury, 

NS  AID  (non-steroidal  anti-in¬ 
flammatory  drug)  medication 
should  be  started.  Upon  return  to 
base,  further  evaluation  is  ab¬ 
solutely  required. 

With  respect  to  evacua¬ 
tion  possibilities,  and  mission 
continuation  possibilities,  this  de¬ 
pends  on  the  injury.  Typically  an 
effusion  does  not  require  evacua¬ 
tion  unless  sepsis  occurs,  a  frac¬ 
ture  occurs,  or  there  is  complete  loss  of  function  which 
prevents  further  ambulation. 

In  trying  to  distinguish  between  these  diag¬ 
nostic  possibilities,  sepsis  will  almost  always  require 
some  sort  of  penetrating  injury  to  the  knee  joint.  There 
will  be  the  typical  signs  that  are  associated  with  infec¬ 
tion  including  erythema,  exquisite  increasing  pain 
which  is  not  responsive  to  pain  medication,  progres¬ 
sive  increase  in  effusion  and  loss  of  motion,  possible 
lymphangitis,  and  swollen,  tender  groin  nodes.  The 
presence  of  a  septic  knee  constitutes  a  surgical  emer¬ 
gency  requiring  evacuation. 

In  trying  to  determine  the  differential  diagno¬ 
sis  of  a  fracture,  without  having  any  diagnostic  equip¬ 
ment,  the  mechanism  of  injury  comes  into  play.  If  a 
significant  compressive  force  occurred  across  the  joint, 
then  the  probability  of  a  fracture  to  the  proximal  tibia 
or  distal  femur  is  increased.  The  very  rapid  accumula¬ 
tion  of  an  effusion  should  also  make  the  examiner 
worry  about  the  presence  of  a  fracture. 

Finally,  percussion  or  palpation  of  the  bones 
of  the  proximal  tibia  or  distal  femur  is  normally  not 
tender.  If  the  examination  shows  an  angular  deformity 
at  the  joint,  exquisite  pain  on  attempted  manipulation 
of  the  joint,  or  pain  on  percussion  or  palpation  of  the 
bones  around  the  joint,  then  a  presumptive  diagnosis 
of  a  fracture  must  be  considered. 


Figure  7:  Notice  the  taut  skin  on  the  anterior  surface  of  the  knee  with  bur¬ 
sitis,  as  opposed  to  the  presence  of  flexion  creases  on  the  anterior  aspect  of 
the  normal  knee.  Both  knees  have  uknee  dimples  ”  present. 


Figure  8:  Lateral  view  of  prepatellar  bursitis 


Atom  anterior  cruciate  ligament  is  often  asso¬ 
ciated  with  a  pop  and  the  rapid  onset  of  swelling.  Typ¬ 
ically  this  injury  does  not  prevent  a  patient  from  being 
ambulatory.  However,  it  does  make  the  knee  some¬ 
what  unstable,  especially  with  pivoting  activities,  while 
carrying  heavy  loads,  and  on  uneven  ground. 
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Figure  9:  Anterior  view  of  prepatellar  bursitis.  Note  the  taut 
anterior  skin  with  loss  of  anterior  knee  creases. 


In  essence,  anything  that  leads  to  complete  loss 
of  function  of  the  joint  with  an  inability  to  achieve  an 
ambulatory  status  will  require  evacuation. 

Bursitis 

It  is  important  to  distinguish  the  potential  mis¬ 
sion-ending  development  of  an  effusion  from  the  rela¬ 
tively  benign  pre-patellar  bursitis.  The  bursa  is 
essentually  a  flat  sac  that  sits  between  the  skin  and  the 
anterior  aspect  of  the  kneecap.  When  this  sac  becomes 
traumatized,  it  develops  bleeding  inside  the  sac,  but 
extra-articular,  which  then  causes  a  swollen,  tender  area 
on  the  anterior  aspect  of  the  knee  joint.  However,  there 
is  no  development  of  an  effusion.  Typically  the  patient 
remains  fairly  functional  although  they  do  have  some 
tenderness  when  attempting  to  kneel. 

It  is  important  to  distinguish  between  the  de¬ 
velopment  of  bursitis  and  the  development  of  an  effu¬ 
sion,  because  bursitis  rarely  interferes  with  the 
completion  of  a  mission.  With  bursitis,  the  dimples  on 
each  side  of  the  kneecap  remain  present  (Figure  7). 
However,  a  tense  swollen  area  is  present  that  looks  a  lit¬ 
tle  like  a  golf  ball  sitting  on  the  anterior  aspect  of  the 
kneecap  (Figures  8  and  9).  In  the  photos  of  the  bursal 
swelling,  close  examination  of  the  knee  reveals  that  the 
flexion  creases  at  the  anterior  aspect  of  the  patella  have 
disappeared  due  to  the  bursal  swelling  (Figures  7  and 
9),  as  opposed  to  the  normal  knee.  However,  when  ex¬ 
amining  the  knee  laterally,  the  swollen  bursa  becomes 
obvious  (Figure  8). 

In  contradistinction  to  this,  with  the  develop¬ 
ment  of  an  effusion,  the  skin  is  not  elevated  off  of  the 
patella.  However,  the  dimples  around  the  kneecap  are 
lost  secondary  to  the  outward  pressure  of  the  fluid  that 
develops  inside  the  knee  joint. 


In  summary,  with  an  effusion,  both  dimples  will 
disappear;  and  with  bursal  swelling,  the  dimples  remain, 
but  the  swelling  is  localized  to  the  anterior  aspect  of  the 
joint  over  the  patella. 

The  treatment  for  bursitis  is  NSAID  medica¬ 
tion,  kneepads,  and  limited  kneeling  and  crawling. 
Once  the  person  returns  to  base,  further  medical  evalu¬ 
ation  is  required. 

With  respect  to  mission  completion  and  evacu¬ 
ation,  typically  bursitis  does  not  require  evacuation  un¬ 
less  infected.  However,  a  septic  pre-patellar  bursitis  is 
usually  associated  with  some  sort  of  penetrating  injury 
to  the  anterior  aspect  of  the  joint.  It  will  have  the  typi¬ 
cal  signs  of  infection  including  erythema,  warmth  lym¬ 
phangitis,  and  tender  swollen  groin  nodes.  If  septic,  the 
person  will  most  likely  need  to  be  evacuated. 

It  is  important  that  the  ATP  understand  that  an 
acute,  non-septic  bursitis  will  often  have  the  clinical 
presentation  of  swelling,  warmth,  and  tenderness  also. 
The  major  distinctions  are  that  the  septic  bursitis  has  a 
penetrating  injury  and  tender,  swollen  groin  nodes 
whereas  a  non-septic  bursitis  (traumatic  bursitis)  has  in¬ 
tact  skin,  and  no  tender,  swollen  groin  nodes. 

Motion 

During  evaluation  of  a  knee,  it  is  necessary  to 
check  for  motion.  Typically,  loss  of  extension  is  sec¬ 
ondary  to  an  intra-articular  block  such  as  a  torn  menis¬ 
cus  or  loose  body.  A  swollen  knee  (secondary  to  an 
effusion)  will  normally  have  loss  of  flexion  and  occa¬ 
sionally  loss  of  extension. 

Collateral  Ligaments 

In  looking  at  the  medial  collateral  ligament  and 
lateral  collateral  ligament  injuries  of  the  knee,  these  two 
ligaments  stabilize  the  tibia  relative  to  the  femur  in  a 
side-to-side,  medial-to-lateral  direction.  Typically, 
these  ligaments  are  torn  because  there  is  a  blow  to  the 
side  of  the  knee  or  the  patient  jumps  and  lands  on  an 
uneven  surface  causing  a  buckling  of  the  knee.  The  typ¬ 
ical  history  is  that  of  a  tearing  sensation,  onset  of  pain, 
which  is  localized  to  the  involved  collateral  ligament, 
onset  of  soft  tissue  swelling  over  the  involved  ligament, 
and  then  decreased  motion  secondary  to  the  soft  tissue 
swelling. 

For  example,  if  the  patient  receives  a  blow  to 
the  lateral  aspect  of  the  knee,  they  may  have  pain  at  the 
lateral  aspect  of  the  knee,  but  the  deforming  force  will 
result  in  a  tearing  of  the  medial  collateral  ligament 
which  then  results  in  additional  pain  and  swelling  over 
the  medial  collateral  ligament  (Figure  10). 
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Figure  10:  Lateral  deforming  blow  resulting  in  a  torn  me¬ 
dial  collateral  ligament:  When  examining  collateral  liga¬ 
ments,  it  is  necessary  to  perform  stress  testing  of  the 
involved  ligament.  The  stress  testing  for  the  medial  collat¬ 
eral  ligament  is  performed  by  stabilizing  the  distal  femur 
and  then  applying  a  valgus  or  outward  force  to  the  knee 
joint  (Figures  11  and  12). 


Figure  12:  When  the  MCL  is  torn.  The  valgus  force  at  the 
ankle  allows  the  tibia  and  femur  to  separate.  Compare  the 
angle  of  the  tibia  relative  to  the  femur  in  Figure  11.  The  inset 
diagrams  the  tibia  and  femoral  separation  in  the  presence  of 
a  torn  medial  collateral  ligament. 


Figure  11:  Stabilize  the  distal  femur  with  one  hand  anc 
apply  a  valgus  force  to  the  ankle  to  stress  the  medial  col¬ 
lateral  ligament.  The  inset  shows  the  effect  of  the  stres t 
test  on  the  tibia  and  femur  if  the  medial  collateral 
ligament  is  intact. 


Figure  13:  Stabilize  the  distal  femur  with  one  hand  and 
apply  a  varus  force  to  the  ankle  to  stress  the  lateral  col¬ 
lateral  ligament.  The  inset  shows  the  effect  of  the  stress 
test  on  the  tibia  and  femur  if  the  lateral  l  collateral 
ligament  is  intact. 
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Figure  14:  When  the  LCL  is  torn ,  the  varus  force  at  the  ankle 
allows  the  tibia  and  femur  to  separate.  Compare  the  angle 
of  the  tibia  relative  to  the  femur  in  Figure  13.  The  inset  dia¬ 
grams  the  tibia  and  femoral  separation  in  the  presence  of  a 
torn  lateral  collateral  ligament. 

If  there  is  ever  any  question  as  to  whether  or  not  the 
patient  has  stability  or  instability,  the  opposite  knee  may  al¬ 
ways  be  tested.  In  looking  for  the  presence  or  absence  of 
swelling,  there  is  usually  swelling  over  the  associated  dam¬ 
aged  ligament.  If  the  swelling  is  significant  enough,  the  dim¬ 
ple  on  the  injured  side  of  the  knee  will  be  lost  due  to  soft 
tissue  swelling,  whereas  the  dimple  on  the  uninjured  side  of 
the  same  knee  will  remain. 


This  action  stretches  the  medial  collateral  liga¬ 
ment  and  if  the  medial  collateral  ligament  is  torn,  insta¬ 
bility  will  be  appreciated  as  the  tibia  separates  from  the 
femur  (Figure  12). 

In  a  similar  fashion,  in  testing  the  lateral  collat¬ 
eral  ligament,  the  distal  femur  is  stabilized  (Figure  13) 
and  a  varus-producing  force  (inwards)  is  applied  to  the 
distal  tibia  (Figure  14).  If  the  lateral  collateral  ligament 
is  tom,  the  tibia  and  femur  will  separate  (Figure  14). 

For  example,  if  the  medial  collateral  ligament  is 
torn,  in  examining  the  dimples,  the  lateral  dimple  will 
remain  because  there  is  no  effusion  since  the  medial  col¬ 
lateral  ligament  and  associated  soft  tissue  swelling  is 
extra-articular.  Hence,  the  medial  dimple  will  disappear 
due  to  the  accumulation  of  soft  tissue  swelling  medially. 

In  a  similar  fashion,  if  the  lateral  collateral  lig¬ 
ament  is  damaged,  the  lateral  dimple  adjacent  to  the 
patella  may  disappear  whereas  the  medial  one  will  not. 
In  addition,  there  will  be  no  accumulation  of  fluid  above 
the  kneecap  in  the  suprapatellar  pouch  of  the  kneecap. 

The  treatment  of  a  collateral  ligament  sprain  is 
protective  splinting  or  taping.  Anti-inflammatory  med¬ 
ication  is  also  prescribed.  Even  though  the  taping  may 
aid  in  making  the  knee  stable  and  restoring  function  to 


the  injured  Soldier,  it  will  be  necessary  to  do  protected 
weight  bearing.  This  means  that  the  Soldier’s  ruck  and 
other  weight  will  need  to  be  re-distributed  among  the  re¬ 
maining  members  of  the  team  so  the  weight  of  the  ruck 
becomes  minimal.  It  may  be  necessary  to  find  a  tree 
limb,  if  possible,  to  use  not  as  a  crutch,  but  as  a  walking 
stick  much  as  hikers  use  poles  when  hiking.  This  gives 
the  patient  a  little  more  stability  with  walking  and  redis¬ 
tributes  the  weight  bearing  load.  A  walking  stick  reduces 
the  joint  reactive  forces  of  the  hip  and  knee.  By  reduc¬ 
ing  the  weight  of  the  ruck  and  using  the  walking  stick, 
the  stress  load  across  the  injured  ligament  is  also  further 
significantly  decreased.  By  doing  these  things  and  by 
taping  the  joint,  it  is  usually  possible  to  keep  the  patient 
at  least  semi-functional. 

The  ATP  should  recognize  that  it  may  be  neces¬ 
sary  to  re-tape  the  knee  as  the  tape  will  loosen  with  time. 
As  the  tape  loosens,  symptoms  will  gradually  increase 
and  this  is  a  good  indicator  that  taping  needs  to  be  reap¬ 
plied.  Once  the  patient  returns  to  base,  they  absolutely 
will  need  further  evaluation  regardless  of  how  they  feels. 

With  respect  to  evacuation  and  mission  com¬ 
pletion,  the  ATP  certainly  needs  to  speak  with  the  team 
leader  and  determine  the  demands  of  the  terrain  and  the 
mission  ahead  and  then  give  the  team  leader  a  realistic 
expectation  and  appraisal  of  how  functional  the  patient 
will  be.  Most  likely,  the  patient  will  be  able  to  continue 
the  mission  although  this  depends  in  large  part  on  the 
terrain  requirements  and  the  amount  of  medial  and  lat¬ 
eral  stresses  or  twisting  stresses  that  will  be  applied  to 
the  joint. 

Anterior  Cruciate  Ligament 

The  anterior  cruciate  ligament  is  an  intra-artic- 
ular  ligament  of  the  knee.  It  stabilizes  the  tibia  relative 
to  the  femur  in  an  anterior  to  posterior  direction  (Figure 
15).  When  tom,  an  (intra-articular)  effusion  rapidly  de¬ 
velops;  this  is  unlike  tears  to  the  extra-articular  collat¬ 
eral  ligaments,  which  do  not  result  in  the  development  of 
an  effusion,  but  do  cause  soft  tissue  swelling. 

The  mechanism  of  injury  is  usually  some  sort  of 
twisting  or  pivoting  force  to  the  knee  that  is  accompa¬ 
nied  by  a  popping  sensation,  a  buckling  sensation,  the 
rapid  development  of  an  effusion  and  occasionally  de¬ 
creased  flexion  secondary  to  the  effusion. 

When  performing  the  exam,  the  most  reliable 
tests  for  this  injury  are  to  determine  the  presence  or  ab¬ 
sence  of  an  effusion  (presence  or  absence  of  dimples), 
and  then  to  perform  the  Lachman  and  anterior  drawer  tests. 

When  performing  a  Lachman  test,  the  knee 
should  be  flexed  to  approximately  20  degrees  and  the 
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Torn  A  CL  Intact  A  CL 


Figure  15:  Comparison  of  tibia  position  in  the  knee  with  an  in¬ 
tact  ACL  and  one  with  a  torn  ACL.  Notice  how  the  anterior  as¬ 
pect  of  the  tibia  lines  up  with  the  anterior  aspect  of  the  femur  on 
lateral  examination  when  the  ACL  is  intact. 


femur  stabilized.  An  anterior  force  is  then  applied  to  the 
proximal  tibia.  If  the  ACL  is  torn,  then  the  tibia  will  sub¬ 
lux  anteriorly  relative  to  the  femur  as  depicted  in  the 
drawing  (Figures  16  to  18). 

When  performing  the  anterior  drawer  test  (Fig¬ 
ure  19),  the  knee  is  flexed  to  90  degrees.  The  examiner 
will  usually  sit  on  the  foot  and  then  with  the  thumbs  on 
the  joint  line,  an  anterior  directed  force  is  applied  to  the 
tibia.  If  the  anterior  cruciate  ligament  is  intact,  there  is  no 
motion  or  translation  of  the  tibia  anterior  relative  to  the 
femur  (Figure  20).  However,  if  it  is  torn,  then  the  tibia 
will  sublux  anterior  to  the  femur  (Figure  21). 

The  treatment  for  this  particular  type  of  ligament 
injury  is  non-steroidal  medication  and  taping.  Again,  the 
load  of  the  rucksack  needs  to  be  re-distributed  among  the 
remaining  members  of  the  team  so  that  the  injured  Soldier 
is  carrying  as  little  weight  as  possible.  In  addition,  home¬ 
made  equivalents  of  walking  sticks  are  also  helpful  for 
decreasing  the  amount  of  stress  across  the  joint. 

Upon  return  to  base,  this  condition  will  again  re¬ 
quire  a  medical  evaluation.  Mission  completion  with  a 
team  member  having  this  injury,  would  depend  on  the 
mission  requirements.  However,  the  probability  of  the 
injured  soldier  being  able  to  complete  the  mission  al¬ 
though  with  some  decrease  in  function  is  fairly  high. 


1 


Figure  16:  Lachman  test.  Insets  show  the  anterior  sublux¬ 
ation  of  the  tibia,  relative  to  the  femur,  when  the  ACL  is  torn. 


Figure  1 7: Above  -  Normal  tiba-femoral  relationship 


Figure  18:  Below  -  Anterior  tibial  subluxation 
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Figure  19:  Anterior  drawer  test 


Figure  20:  Normal  exam  with  the  inset  showing  the 
relationship  of  the  tibia  to  the  femur. 


Figure  21:  Torn  ACL  with  anterior  tibial  subluxation 
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Abstract 

Background:  Prompt  recognition  and  treatment  of  a  tension  pneumothorax  is  critical  to  reducing  mortality  in  both 
military  and  civilian  settings.  Physician  assistants,  Special  Operations  Forces  (SOF)  and  conventional  force  Medics 
are  often  the  first  medical  providers  to  care  for  combat  trauma  patients  with  penetrating  chest  trauma  and  frequently 
have  limited  diagnostic  capabilities  available  to  them  due  to  mission  constraints.  The  purpose  of  this  study  is  to 
examine  the  potential  for  non-physician  providers  to  determine  the  absence  or  presence  of  a  pneumothorax  in  a 
porcine  model,  with  the  use  of  a  portable  ultrasound  machine,  after  receiving  minimal  training.  Methods:  Physi¬ 
cian  assistants,  SOF  and  conventional  force  Medics,  veterinary  technicians,  and  food  service  inspectors,  all  naive 
to  ultrasound,  were  recruited  for  this  study.  Participants  underwent  a  brief  presentation  on  detection  of  a  pneu¬ 
mothorax  by  ultrasound  and  were  then  asked  to  perform  a  thoracic  ultrasound  examination  on  euthanized,  venti¬ 
lated  swine.  Some  of  the  swine  were  induced  with  a  pneumothorax  prior  to  these  examinations,  and  all  participants 
were  blinded  to  the  absence  or  presence  of  a  pneumothorax.  Results:  Twenty-two  participants  examined  a  total  of 
44  hemithoraces.  A  total  of  21  out  of  22  pneumothoraces  were  correctly  identified  with  one  false-negative.  All  22 
normal  hemithoraces  were  correctly  identified  for  a  sensitivity  of  95.4%  (95  %  Cl  0.75-0.99),  and  a  specificity  of 
100%  (95%  Cl  0.81-1.00),  with  PPV  of  100%,  NPV  of  95.6%.  Conclusions:  Non-physician  healthcare  providers 
can  accurately  detect  a  pneumothorax  with  portable  ultrasound  after  receiving  minimal  focused  training. 


Background 

Penetrating  chest  trauma  and  complications  due 
to  tension  pneumothorax  have  historically  been,  and 
continue  to  be,  leading  causes  of  preventable  death  on 
the  battlefield.1"2  Prompt  recognition  and  treatment  of 
tension  pneumothorax  is  critical  to  reducing  mortality.3 
Traditional  methods  of  detection  of  pneumothorax  in¬ 
clude  plain  radiography  and  computed  tomography 
(CT).  However,  these  capabilities  are  rarely  available 
at  far-forward  locations.  Multiple  studies  have  deter¬ 
mined  that  thoracic  ultrasound  is  more  sensitive  than 
plain  radiographs  in  detection  of  pneumothorax,  with 


sensitivities  approaching  that  of  CT.4"9  However,  each  of 
these  studies  have  involved  physicians  formally  trained 
and  experienced  in  ultrasound. 

In  a  forward-deployed  setting,  physician  assis¬ 
tants,  Special  Operations  Forces  (SOF)  and  conventional 
force  Medics  often  operate  independent  of  direct  physi¬ 
cian  supervision.  They  are  often  the  first  medical 
providers  to  care  for  combat  trauma  patients  with  pene¬ 
trating  chest  trauma  and  frequently  have  limited  diag¬ 
nostic  capabilities  available  to  them  due  to  mission 
constraints.  The  purpose  of  this  study  is  to  examine  the 
potential  for  non-physician  providers  to  determine  the 
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absence  or  presence  of  a  pneumothorax  in  a  porcine 
model,  with  the  use  of  a  portable  ultrasound  machine, 
after  receiving  minimal  ultrasound  training. 

Methods 

Physician  assistants,  SOF  and  conventional 
force  Medics,  veterinary  technicians,  and  food  service 
inspectors  were  recruited  for  this  study.  Participants 
were  screened  to  ensure  they  had  received  no  prior  for¬ 
mal  ultrasound  training  and  specifically  had  no  experi¬ 
ence  with  the  ultrasound  detection  of  pneumothorax. 
Each  participant  underwent  a  brief  slideshow  presenta¬ 
tion  (approximately  10  minutes  in  length)  on  the  detec¬ 
tion  of  pneumothorax.  The  presentation,  given  by  a 
physician  assistant,  addressed  the  “sliding  lung  sign” 
(Figure  1),  “comet-tail”  artifact  (Figure  2),  and 
“seashore”  and  “stratosphere”  signs  (Figures  3  and  4  re¬ 
spectively),  and  included  video  clips  of  each  of  these  di¬ 
agnostic  findings,  as  well  as  an  orientation  to  the 
machine. 

Adult  swine  were  shared  with  another  ongoing 
study,  after  approval  by  Madigan  Army  Medical  Cen¬ 
ter’s  Institutional  Animal  Care  and  Use  Committee,  and 
were  maintained  in  accordance  with  the  Guide  for  the 
Care  and  Use  of  Laboratory  Animals  published  by  the 
National  Research  Council  /  Institute  of  Laboratory  An¬ 
imal  Research  (ILAR).10  A  total  of  eight  swine  were 
used  in  this  study.  Upon  completion  of  data  collection 
for  the  other  ongoing  study,  the  swine  were  humanely 
euthanized  but  remained  ventilated.  Pigs  were  placed  in 
the  sternal  recumbency  position.  Thoracentesis  was 
then  performed  on  one  side  of  the  pig’s  thorax,  and  air 
was  infiltrated  into  the  thoracic  cavity  until  the  “sliding 
lung”  sign  was  obliterated.  An  average  of  4.3cc/kg  was 
required  to  obliterate  the  “sliding  lung”  sign.  Findings 
were  confirmed  by  a  trained  sonographer  prior  to  par¬ 
ticipant  scanning. 

Upon  completion  of  the  presentation,  partici¬ 
pants  were  told  that  the  pig  may  have  normal  lungs  bi¬ 
laterally,  pneumothoraces  bilaterally,  or  a  single 
pneumothorax  on  either  side.  Participants,  using  a 
Sonosite  Vet™  ultrasound  machine  (Sonosite  180™ 
equivalent)  with  10-5MHz  linear  transducer,  scanned 
the  lateral  thorax  bilaterally,  and  asked  to  interpret  their 
findings  at  bedside.  Data  was  recorded  and  entered  into 
a  spreadsheet  for  analysis  and  then  compared  to  the  ac¬ 
tual  absence  and  presence  of  pneumothorax  as  con¬ 
firmed  by  study  staff. 

Results 

Twenty-two  participants  examined  a  total  of  44 
hemithoraces.  A  total  of  21  out  of  22  pneumo thoraces 


were  correctly  identified  with  one  false-negative.  All  22 
normal  hemithoraces  were  correctly  identified.  The  sen¬ 
sitivity  of  finding  a  pneumothorax  by  ultrasound  in  this 
study  was  95.5%  (95%  Cl  75%  to  99%).  The  specificity 
in  this  study  was  100%  (95%  Cl  81%-100%).  The  posi¬ 
tive  predictive  value  (PPV)  was  100%;  the  negative  pre¬ 
dictive  value  (NPV)  was  95.6%. 

Discussion 

After  a  brief  training  session,  participant’s  naive 
to  ultrasound  detection  of  pneumothoraces  were  able  to 
detect  a  pneumothorax  with  excellent  accuracy  (sensitiv¬ 
ity  [95.4%])  as  compared  to  the  actual  presence  or  ab¬ 
sence  of  pneumothorax.  This  sensitivity  surpasses  that  of 
plain  radiographs  and  approaches  that  of  the  gold  stan¬ 
dard  of  computed  tomography.  This  sensitivity  was  also 
roughly  equivalent  to  a  study  involving  surgical  residents 
and  attending  physicians  who  had  undergone  formal  ul¬ 
trasound  training.11  This  supports  our  hypothesis  that 
minimally  trained  users  can  accurately  detect  a  pneu¬ 
mothorax  with  ultrasound.  This  data  has  obvious  appli¬ 
cations  for  military  medical  providers  operating 
independently  with  limited  diagnostic  capabilities  avail¬ 
able  to  them. 

Rapid  detection  of  a  pneumothorax  with  portable, 
handheld  ultrasound  may  lead  to  life-saving  interventions 
and/or  evacuation  to  a  higher  echelon  of  care.  Prevention 
of  an  unnecessary  high-risk  aerial  or  ground  evacuation 
might  also  be  avoided.  Furthermore,  the  identification  of 
a  normal  lung  would  allow  the  provider  to  safely  avoid 
needle  or  tube  thoracostomy,  thus  avoiding  an  unneces¬ 
sary  procedure  and  the  associated  morbidity  and  mortal¬ 
ity  associated  with  it.  Ultrasound  machines  are  now 
widely  available  in  highly  portable  platforms.  In  addition 
to  portability,  ultrasound  machines  offer  the  advantages 
of  being  non-invasive,  non-radiating,  and  useful  in  a  loud 
environment  when  auscultation  of  breath  sounds  may  be 
difficult  or  impossible. 

The  authors  recognize  that  there  is  no  role  for 
emergency  thoracic  ultrasound  in  the  setting  of  tension 
pneumothorax.  If  tension  physiology  exists  or  is  sus¬ 
pected,  there  should  be  no  delay  in  intervention  by  a 
trained  medical  professional.  The  authors  also  recognize 
that  there  is  no  role  for  emergency  ultrasound  while  pro¬ 
viding  care  under  fire  on  the  battlefield.  The  tenets  of  tac¬ 
tical  combat  casualty  care  should  be  adhered  to  at  all 
times,  and  at  no  time  should  ultrasound  evaluation  be  per¬ 
formed  while  directly  engaged  by  enemy  forces. 

Conclusions 

Despite  these  advantages,  the  use  of  portable  ul¬ 
trasound  on  the  battlefield  continues  to  be  limited.  Likely 
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factors  for  their  limited  use  include  1)  prohibitive  cost 
and,  2)  inadequate  training  of  far-forward  providers  in 
its  various  emergency  applications.  These  potential  ap¬ 
plications  include  the  extended  focused  assessment 
with  sonography  for  trauma  (EFAST),  central  venous 
access,  regional  nerve  blocks,  abscess  evaluation, 
emergency  ocular  ultrasound,  and  endotracheal  tube 
placement. 

Providing  physician  assistants  and  independ¬ 
ently  operating  Medics  with  training  in  the  various 
emergency  ultrasound  applications  would  greatly  en¬ 
hance  these  providers’  ability  to  care  for  their  patients 
at  far-forward  locations.  As  this  study  demonstrates, 
extensive  formal  ultrasound  training  may  not  be  re¬ 
quired  for  these  providers  to  safely  and  accurately  use 
such  applications.  Future  studies  with  a  larger  sample 
size,  particularly  in  austere  conditions  (ie.  rotary  wing 
aircraft)  may  be  useful  to  further  validate  this  hypoth¬ 
esis.  Future  studies  validating  the  accuracy  of  non¬ 
physician  providers  in  other  emergency  ultrasound 
applications  such  as  the  EFAST,  ultrasound  detection 
of  long-bone  fractures,  and  confirmation  of  endotra¬ 
cheal  tube  placement  may  also  be  useful.  Considera¬ 
tions  should  be  made  for  incorporating  concise 
ultrasound  training  into  the  Interservice  Physician  As¬ 
sistant  Program  and  Special  Forces  Medical  Sergeant  or 
Special  Operations  Combat  Medic  courses.  A  case 
could  also  be  made  for  the  addition  of  portable  ultra¬ 
sound  machines  to  the  medical  equipment  sets  (MES) 
of  conventional  forces  battalion  aid  stations,  forward 
support  medical  companies,  and  Special  Forces  A- 
Team  medical  equipment  sets. 

Finally,  this  study  has  obvious  implications  for 
rural  medicine,  where  a  myriad  of  healthcare  providers 
may  be  called  upon  to  make  interpretations  of  emer¬ 
gency  ultrasound  images.  This  study  demonstrates  that 
even  individuals  who  are  uncomfortable  making  diag¬ 
nostic  decisions  can  effectively  acquire  such  images, 
which  can  then  be  transmitted  to  an  available  emer¬ 
gency  physician  assistant,  emergency  physician,  or  ra¬ 
diologist  for  interpretation. 

Limitations 

This  was  a  preliminary  study  and  therefore,  the 
sample  size  is  small.  Further  studies  which  include  a 
larger  sample  size  may  be  useful.  The  amount  of  air 
introduced  to  induce  pneumothorax  was  not  uniform, 
which  may  have  resulted  in  various  sizes  of  pneu¬ 
mothorax  between  models.  The  anatomy  of  swine,  al- 


Figure  1:  Still  image  depicting  the  anatomy  of  the  pleural 
interface/intercostal  space  and  presence  of  sliding  lung  ar¬ 
tifact  indicative  of  normal  lung  without  presence  of  pneu¬ 
mothorax. 


Figure  2:  Still  image  depicting  presence  of  comet-tail  sign 
which,  when  present,  indicates  absence  of  pneumothorax. 
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Figure  3:  Still  image  in  M-Mode  depicting  “ seashore  sign 
indicating  absence  of  pneumothorax. 
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Figure  4:  Still  image  in  M-Mode  depicting  both  the 
u  stratosphere  sign  ”  and  Ulung  point,  ”  indicating  the  pres¬ 
ence  of  pneumothorax. 


though  similar,  is  not  identical  to  that  of  humans;  there¬ 
fore,  the  scanning  technique  was  slightly  different. 
There  was  no  direct  comparison  to  any  other  imaging 
modalities  in  this  study.  Rather,  the  standard  for  com¬ 
parison  used  was  the  actual  presence  or  absence  of 
pneumothorax  as  confirmed  by  study  staff. 
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AMSUS  -  Association  of  Military  Surgeons  of  the  U.S. 

Abstract 

Objective:  The  goal  of  this  project  was  to  evaluate  the  effects  of  energy  supplementation,  as  liquid  carbohydrate 
(CHO),  on  facilitating  recovery  of  cognitive  function  in  Soldiers  who  have  been  exposed  to  sustained  psychological 
and  physical  stress  during  survival  school  training.  Project  Design:  A  double-blind,  placebo-controlled  design  was 
used.  Healthy,  male  volunteers  attending  survival  training  were  recruited  for  participation  in  the  study.  At  the  con¬ 
clusion  of  the  mock  captivity  phase  of  survival  training  and  before  a  recovery  night  of  sleep,  subjects  participated  in 
cognitive  testing.  After  this,  subjects  were  randomly  assigned  to  one  of  three  treatment  groups.  Subjects  received 
either  a  6%  CHO  (35.1  kJ/kg),  12%  CHO  (70.2  kJ/kg),  or  placebo  beverage  in  four  isovolemic  doses.  In  the  morn¬ 
ing  of  the  following  day,  all  subjects  participated  in  a  second  assessment  of  cognitive  functioning.  Results:  Compared 
to  subjects  who  received  placebo,  those  who  received  supplemental  CHO  beverages  exhibited  significantly  improved 
performance  on  a  complex  cognitive  task  (i.e.,  Stroop  Test)  involving  concentration  effectiveness  associated  with  se¬ 
lective  attention  and  response  inhibition.  No  differences  were  observed  on  a  variety  of  cognitive  tasks  of  lesser  com¬ 
plexity.  Discussion:  These  data  suggest  nutritional  interventions  enhance  the  rapid  recovery  of  complex  cognitive 
functions  impaired  by  exposure  to  significant  or  sustained  stressful  conditions.  In  addition  to  enhancing  speed  of  re¬ 
covery  of  function  between  operational  intervals,  the  current  data  suggest  that  dietary  supplement  strategies  may  hold 
promise  for  enhancing  field  performance  and  a  capacity  to  assist  in  sustaining  operations  by  military  personnel  over 
time. 


Current  and  Future  Cooling  Technologies  Used  in  Preventing  Heat  Illness  and  Im¬ 
proving  Work  Capacity  for  Battlefield  Soldiers  -  Review  of  the  Literature 

O’Hara,  Reginald;  Eveland,  Ed;  Fortuna,  Sarah;  Reilly,  Patricia;  Pohlman,  Roberta 
Military  Medicine,  Volume  173,  Number  7,  July  2008,  pp.  653-657(5) 

AMSUS  -  Association  of  Military  Surgeons  of  the  U.S. 

Abstract 

Objective:  The  goals  were  to  review  the  effectiveness  of  current  cooling  technologies  used  on  the  battlefield  to  re¬ 
duce  or  to  prevent  heat  illness  in  Soldiers  and  to  discuss  possible  alternative  or  improved  cooling  methods.  Meth¬ 
ods:  A  search  of  the  literature  for  1990-2007  was  performed  by  using  the  Air  Force  Institute  of  Technology  and  Air 
Force  Research  Laboratory  search  engines.  Results:  Several  current  cooling  technologies  are  modestly  effective  in 
attenuating  brain  and  core  body  temperatures,  but  the  cooling  effects  are  not  sustained  and  the  devices  present  oper¬ 
ational  problems.  This  review  indicates  that  some  current  cooling  devices  are  effective  in  lowering  perceived  efforts 
and  lengthening  maximal  exercise  time  but  are  incompatible  with  current  demands.  Conclusions:  Many  of  the  cool¬ 
ing  methods  and  devices  detailed  in  the  literature  are  impractical  for  use  in  the  field.  Future  research  should  focus 
on  cooling  technologies  that  are  practical  in  the  battlefield  and  have  sustainable  cooling  effects. 
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Inhalational  Diesel  Exhaust  Exposure  in  Submariners  -  Observational  Study 

Duplessis,  Christopher  A;  Gumpert,  Barton 

Military  Medicine ,  Volume  173,  Number  7,  July  2008,  pp.  671-676(6) 

AMSUS  -  Association  of  Military  Surgeons  of  the  U.S. 

Abstract 

Objective:  An  observational  study  was  performed  with  a  convenience  sample  of  38  submariners  exposed  to 
diesel  exhaust  for  9  hours  to  assess  the  development  of  reactive  airways  dysfunction  syndrome  (RADS)  after  pro¬ 
phylactic  corticosteroid  treatment.  Methods:  Twenty-four  subjects  were  available  for  baseline  physical  exam¬ 
inations,  pulmonary  function  tests,  and  chest  radiographs,  and  16  more  subjects  were  available  for  interviews; 
30  subjects  were  available  for  6-month  follow-up  surveys.  Subjects  were  treated  on  the  basis  of  presenting 
symptoms;  19  subjects  were  treated  with  a  10-day  course  of  orally  administered  prednisone,  accompanied  by  30 
days  of  inhaled  fluticasone/salmeterol  therapy.  Results:  There  were  no  cases  of  RADS  diagnosed  at  6-month 
follow-up  evaluations.  Conclusion:  There  were  no  cases  of  RADS  diagnosed  at  6-month  follow-up  evalua¬ 
tions  in  submariners  with  uncontrolled,  isolated,  heavy  diesel  exhaust  exposure,  despite  many  initial  symptoms 
that  portended  the  diagnosis.  To  our  knowledge,  this  is  the  largest  reported  case  study  of  corticosteroid  treat¬ 
ment  initiated  with  an  expressed  intention  to  prevent  the  development  of  RADS  after  an  isolated  diesel  exhaust 
exposure.  Although  we  cannot  prove  that  early  intervention  with  corticosteroids  prevented  RADS,  we  think 
that  the  implementation  of  prompt  prophylactic  treatment  expedited  symptom  resolution  and  might  have  pre¬ 
vented  RADS  development,  on  the  basis  of  previous  historical  control  data.  RADS  resulting  from  diesel  exhaust 
may  be  an  important  public  health  issue,  and  our  hope  is  to  promote  increased  recognition  of  the  diagnosis, 
which  often  is  not  suspected  upon  initial  presentation  but  is  delayed  by  up  to  several  years.  Increasing  aware¬ 
ness  may  prompt  pursuit  of  more-aggressive  interventions  with  acute  and  protracted  corticosteroid  treatment 
and  execution  of  the  necessary  controlled  trials  to  establish  treatment  efficacy  in  mitigating  the  severity  and/or 
circumventing  the  development  of  RADS. 


Suspected  Pulmonary  Tuberculosis  Exposure  at  a  Remote  U.S.  Army  Camp  in 

Northeastern  Afghanistan,  2007 

Nevin,  Remington  L;  Silvestri,  John  W;  Hu,  Zheng;  Tobler,  Steven  K;  Trotta,  Richard  F. 

Military  Medicine ,  Volume  173,  Number  7,  July  2008,  pp.  684-688(5) 

AMSUS  -  Association  of  Military  Surgeons  of  the  U.S. 

Abstract 

Military  personnel  serving  at  remote  camps  in  the  border  regions  of  northeastern  Afghanistan  may  experience 
crowded  living  conditions  and  may  have  frequent  interaction  with  local  national  (LN)  workers,  increasing  the 
risk  of  exposure  to  multiple  endemic  diseases  including  tuberculosis  (TB).  In  January  2007,  pulmonary  TB  was 
clinically  suspected  in  a  LN  worker  who  had  close  contact  with  a  company  of  92  U.S.  Army  personnel  at  a  re¬ 
mote  camp  in  Konar  province,  Afghanistan,  over  four  months.  This  report  describes  the  results  of  the  contact 
investigation  conducted  by  the  U.S.  Army,  in  which  four  U.S.  personnel  were  found  to  have  evidence  of  TB  ex¬ 
posure.  This  investigation  raises  concerns  arising  from  the  high  prevalence  of  drug-resistant  TB  in  the  region 
and  in  neighboring  North  West  Frontier  Province,  Pakistan,  and  demonstrates  the  challenges  of  conducting  con¬ 
tact  investigations  and  using  LN  workers  in  deployed  wartime  environments. 
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Regional  Anesthesia  for  the  Management  of  Limb  Injuries  in  Space 

Silverman,  GL;  McCartney,  CJ 
Aviat  Space  Environ  Med  2008;  79:620-5 

Abstract 

Traumatic  injuries  continue  to  present  a  threat  to  the  success  of  current  and  future  spaceflight  missions.  The  mag¬ 
nitude  of  this  threat  will  grow  as  the  frequency  of  extravehicular  activities  is  increased  and  missions  venture  be¬ 
yond  low  Earth  orbit  and  further  away  from  terrestrial  medical  support.  The  capability  to  render  definitive 
treatment  to  crewmembers  who  suffer  a  serious  traumatic  injury  while  in  space  is  relatively  limited  at  present. 
While  some  research  has  focused  on  the  development  of  specific  surgical  techniques  for  the  microgravity  envi¬ 
ronment,  little  attention  has  been  given  to  how  one  might  practically  provide  anesthetic  care  for  injured 
crewmembers  expected  to  undergo  these  procedures.  While  many  logistical  and  practical  obstacles  exist  to  the 
provision  of  general  anesthesia  in  microgravity,  regional  anesthesia  could  be  used  to  overcome  many  of  these 
problems.  A  regional  anesthetic  capability  for  spaceflight  missions  could  be  developed  with  minimal  modifi¬ 
cations  to  existing  terrestrial  techniques  and  would  provide  the  ability  to  manage  a  wide  range  of  potential  in¬ 
juries  while  in  orbit.  The  capability  to  provide  reliable  regional  anesthesia  could  be  further  augmented  and 
improved  using  a  range  of  imaging  technologies  currently  in  development;  it  is  expected  that  these  devices 
would  have  a  range  of  terrestrial  applications,  including  the  ability  to  provide  immediate,  safe,  and  reliable  anes¬ 
thetic  care  to  patients  in  remote  locations,  or  under  austere  conditions  such  as  the  combat  environment. 


The  Resuscitative  Fluid  You  Choose  May  Potentiate  Bleeding 

Brummel-Ziedins,  Kathleen  PhD;  Whelihan,  Matthew  F.  BS;  Ziedins,  Eduards  G.  MD;  Mann,  Kenneth  G.  PhD 
Journal  of  Trauma-Injury  Inf ection  &  Critical  Care.  61(6):  1350-1358,  December  2006. 


Abstract 

Background:  Trauma  is  the  leading  cause  of  death  in  the  younger  population  in  the  United  States,  frequently 
from  the  development  of  hemorrhagic  shock.  Controversy  exists  over  the  type  of  volume  resuscitation  for  restor¬ 
ing  hemodynamic  stability  that  should  be  used  in  hemorrhagic  shock.  Little  is  known  about  how  various  re¬ 
suscitative  paradigms  affect  the  coagulation  cascade,  which  is  essential  to  controlling  hemorrhagic  shock. 
Methods:  We  studied  the  effect  of  various  resuscitative  formulas  on  blood  coagulation  using  a  new  model  of 
whole  blood  in  a  controlled  setting  with  corn  trypsin  inhibitor  and  a  5-pM  stimulus  of  tissue  factor.  We  inves¬ 
tigated  thrombin  generation,  fibrin  formation,  and  platelet  activation  with  four  diluents:  0.9%  NaCl  (NS),  lac- 
tated  Ringer’s  solution  (LR),  6%  hydroxyethyl  starch  (HES),  and  3%  NaCl  (HS),  each  from  0%  to  75%  blood 
dilution.  Thrombin  generation  was  measured  periodically  during  a  time  course  of  20  minutes  in  its  complex  with 
antithrombin  III.  Platelet  activation  and  fibrinopeptide  A  (FPA)  release  were  monitored  in  serum  at  a  20-minute 
time  point.  Fibrin  clots  were  collected  and  weighed.  Results:  The  coagulation  markers  (thrombin  generation, 
platelet  activation,  and  FPA  release)  were  significantly  different  by  dilution  (p  <  0.001  in  all)  and  diluent  by  di¬ 
lution  (p  <  0.001  in  all).  Thrombin  generation,  platelet  activation,  and  FPA  release  decreased  the  least  with  the 
diluents  NS  and  LR.  LR  caused  the  least  amount  of  variation  in  thrombin  generation  over  the  dilution  course. 
HS  produced  the  most  dramatic  change  in  all  of  the  markers;  no  coagulation  was  seen  between  30%  to  75%  di¬ 
lution  (p  <  0.05).  HES  produced  greater  decreases  in  thrombin  generation  and  FPA  release  than  NS  and  LR.  Fib¬ 
rin  clot  mass  decreased  with  a  10%  to  20%  dilution  for  NS  and  LR,  whereas  stable  fibrin  mass  did  not  decrease 
with  the  diluents  HES  and  HS  at  10%  to  20%  dilutions.  At  >30%  dilutions,  HS  produced  no  stable  clots  and 
HES  dramatically  decreased  clot  formation  by  61%  and  maintained  this  level.  Conclusions:  LR  and  NS  had  the 
least  effect  on  thrombin  generation,  clot  formation,  and  platelet  activation  at  various  concentrations  compared 
with  HES  and  HS.  This  observational  data  suggests  that  volume  expanders  such  as  HES  and  HS  may  be  detri¬ 
mental  in  treatment  of  hemorrhagic  shock. 
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Trauma  System  Development  in  a  Theater  of  War:  Experiences  From  Operation 
Iraqi  Freedom  and  Operation  Enduring  Freedom 

Eastridge,  Brian  J.  MD;  Jenkins,  Donald  MD;  Flaherty,  Stephen  MD;  Schiller,  Henry  MD;  Holcomb,  John  B.  MD 
Journal  of  Trauma-Injury  Inf ection  &  Critical  Care.  61(6):  1366-1373,  December  2006. 

Abstract 

Background:  Medical  lessons  learned  from  Vietnam  and  previous  military  conflicts  led  to  the  development  of  civil¬ 
ian  trauma  systems  in  the  United  States.  Operation  Iraqi  Freedom  represents  the  first  protracted,  large-scale,  armed 
conflict  since  the  advent  of  civilian  trauma  systems  in  which  to  evaluate  a  similar  paradigm  on  the  battlefield.  Meth¬ 
ods:  Collaborative  efforts  between  the  joint  military  forces  of  the  United  States  initiated  development  of  a  theater 
trauma  system  in  May  2004.  Formal  implementation  of  the  system  occurred  in  November  2004,  the  collaborative 
effort  of  the  three  Surgeons  General  of  the  U.S.  military,  the  United  States  Army  Institute  of  Surgical  Research,  and 
the  American  College  of  Surgeons  Committee  on  Trauma.  One  trauma  surgeon  (Trauma  System  Director)  and  a 
team  of  six  trauma  nurse  coordinators  were  deployed  to  theater  to  evaluate  trauma  system  component  issues.  De¬ 
mographic,  mechanistic,  physiologic,  diagnostic,  therapeutic,  and  outcome  data  were  gathered  for  4,700  injured  pa¬ 
tients  using  the  Joint  Theater  Trauma  Registry.  Interview  and  survey  methods  were  utilized  to  evaluate  logistic  aspects 
of  the  system.  Results:  System  implementation  identified  more  than  30  systemic  issues  requiring  policy  develop¬ 
ment,  research,  education,  evaluation  of  medical  resource  allocation,  and  alterations  in  clinical  care.  Among  the  is¬ 
sues  were  transfer  of  casualties  from  point  of  injury  to  the  most  appropriate  level  of  care,  trauma  clinical  practice 
guidelines,  standard  forms,  prophylactic  antibiotic  regimens,  morbidity /mortality  reporting,  on-line  medical  evacu¬ 
ation  regulation,  improved  data  capture  for  the  trauma  registry,  and  implementation  of  a  performance  improvement 
program.  Conclusions:  The  implementation  of  a  theater  trauma  system  demonstrated  numerous  opportunities  to 
improve  the  outcome  of  Soldiers  wounded  on  the  battlefield. 


Guidelines  for  the  Prevention  of  Infection  After  Combat-Related  Injuries 

Hospenthal,  Duane  R.  MD,  PhD;  Murray,  Clinton  K.  MD;  Andersen,  Romney  C.  MD;  Blice,  Jeffrey  P.  MD;  Calhoun, 
Jason  H.  MD;  Cancio,  Leopoldo  C.  MD;  Chung,  Kevin  K.  MD;  Conger,  Nicholas  G.  MD;  Crouch,  Helen  K.  RN, 
MPH;  D’Avignon,  Laurie  C.  MD;  Dunne,  James  R.  MD;  Ficke,  James  R.  MD;  Hale,  Robert  G.  DDS;  Hayes,  David 
K.  MD;  Hirsch,  Erwin  F.  MD;  Hsu,  Joseph  R.  MD;  Jenkins,  Donald  H.  MD;  Keeling,  John  J.  MD;  Martin,  R  Rus¬ 
sell  MD;  Moores,  Leon  E.  MD;  Petersen,  Kyle  DO;  Saffle,  Jeffrey  R.  MD;  Solomkin,  Joseph  S.  MD;  Tasker,  Sybil 
A.  MD;  Valadka,  Alex  B.  MD;  Wiesen,  Andrew  R.  MD,  MPH;  Wortmann,  Glenn  W.  MD;  Holcomb,  John  B.  MD 
Journal  of  Trauma-Injury  Infection  &  Critical  Care.  64(3)  Supplement: S211-S220,  March  2008. 

Prevention  and  Management  of  Combat-related  Infections:  Clinical  Practice  Guidelines  Consensus  Conference. 

Abstract 

Management  of  combat-related  trauma  is  derived  from  skills  and  data  collected  in  past  conflicts  and  civil¬ 
ian  trauma,  and  from  information  and  experience  obtained  during  ongoing  conflicts.  The  best  methods  to  prevent 
infections  associated  with  injuries  observed  in  military  combat  are  not  fully  established.  Current  methods  to  prevent 
infections  in  these  types  of  injuries  are  derived  primarily  from  controlled  trials  of  elective  surgery  and  civilian  trauma 
as  well  as  retrospective  studies  of  civilian  and  military  trauma  interventions.  The  following  guidelines  integrate 
available  evidence  and  expert  opinion,  from  within  and  outside  of  the  U.S.  military  medical  community,  to  provide 
guidance  to  U.S.  military  health  care  providers  (deployed  and  in  permanent  medical  treatment  facilities)  in  the  di¬ 
agnosis,  treatment,  and  prevention  of  infections  in  those  individuals  wounded  in  combat.  These  guidelines  may  be 
applicable  to  noncombat  traumatic  injuries  under  certain  circumstances.  Early  wound  cleansing  and  surgical  de¬ 
bridement,  antibiotics,  bony  stabilization,  and  maintenance  of  infection  control  measures  are  the  essential  components 
to  diminish  or  prevent  these  infections.  Future  research  should  be  directed  at  ideal  treatment  strategies  for  preven¬ 
tion  of  combat-related  injury  infections,  including  investigation  of  unique  infection  control  techniques,  more  rapid 
diagnostic  strategies  for  infection,  and  better  defining  the  role  of  antimicrobial  agents,  including  the  appropriate 
spectrum  of  activity  and  duration. 
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Vasoactivity  of  Bovine  Polymerized  Hemoglobin  (HBOC-201)  in  Swine  With  Trau¬ 
matic  Hemorrhagic  Shock  With  and  Without  Brain  Injury 

Rice,  Jennifer  MS;  Philbin,  Nora  MS;  Handrigan,  Michael  MD;  Hall,  Carrie  MD,  LT,  USN;  McGwin,  Gerald  PhD; 
Ahlers,  Stephen  PhD,  CAPT,  MSC,  USN;  Pearce,  L  B.  PhD;  Arnaud,  Francoise  PhD;  McCarron,  Richard  PhD; 
Freilich,  Daniel  MD,  CDR,  MC,  USN 

Journal  of  Trauma-Injury  Infection  &  Critical  Care.  61(5):  1085-1099,  November  2006. 

Abstract 

Background:  We  previously  reported  that  bovine  polymerized  hemoglobin  (HBOC-  201)  improved  outcome  in 
swine  with  hemorrhagic  shock  (HS)  with  and  without  traumatic  brain  injury  (TBI).  Herein,  we  add  analyses  of  blood 
pressure  (BP)  responses,  associated  physiologic  data,  and  HS  fluid  infusion  guidelines.  Methods:  HBOC-201  ver¬ 
sus  standard  fluid  resuscitation  was  compared  in  four  anesthetized  invasively  monitored  swine  models:  moderate 
controlled  HS,  severe  controlled  HS,  severe  uncontrolled  HS  (liver  injury),  and  severe  uncontrolled  HS/TBI 
(liver/parietal  brain  injuries).  Pigs  received  fluid  for  hypotension  and  tachycardia,  and  were  followed  up  to  6  (HS 
alone)  or  72  hours  (HS/TBI).  The  change  in  mean  arterial  pressure  ([DELTA]MAP)  response  severity  was  stratified 
and  analyzed  based  on  infusion  number  and  HS  severity,  using  Student’s  t  and  Fisher’s  exact  tests.  Results:  HBOC- 
201  vasoactivity  resulted  in  higher  MAP  in  all  studies.  Among  HBOC-201  pigs,  [DELTAjMAP  responses  were  sig¬ 
nificant  for  the  first  two  infusions  and  inversely  related  to  HS  severity.  Among  controls,  [DELTAjMAP  responses 
remained  significant  through  the  fourth  infusion  in  controlled  HS  models,  and  through  the  first  in  severe  uncon¬ 
trolled  HS/TBI;  none  were  significant  in  severe  uncontrolled  HS.  [DELTAjMAP  was  higher  with  HBOC-201  through 
the  first  infusion  in  moderate  controlled  HS,  the  fifth  in  severe  uncontrolled  HS,  and  the  second  in  severe  uncontrolled 
HS/TBI;  there  were  no  group  differences  in  severe  controlled  HS.  No  severe  MAP  responses  occurred.  Higher 
[DELTAjMAP  severity  did  not  impact  outcome.  Hypotension  satisfied  fluid  reinfusion  criteria  less  consistently  than 
tachycardia.  Overall,  HBOC-201  improved  physiologic  parameters  and  survival  without  causing  hypoperfusion;  in 
severe  HS,  perfusion  improved.  Conclusions:  In  swine  with  HS  +/-  TBI,  HBOC-201  had  mild  to  moderate  vasoac¬ 
tivity,  resulting  in  significant  [DELTAjMAP  responses  mainly  after  initial  infusions,  no  severe/adverse  responses,  and 
improved  outcome.  Our  data  suggest  that  use  of  physiologic  parameters  (e.g.,  tachycardia),  in  addition  to  hypoten¬ 
sion  to  guide  fluid  reinfusion  during  HS  resuscitation  with  HBOC-201,  will  minimize  hypoperfusion  risk  and  max¬ 
imize  potential  benefit. 


A  Large  Animal  Fatal  Extremity  Hemorrhage  Model  and  Evaluation  of  a 
Polymeric  Dressing  (Fatal  Extremity  Hemorrhage) 

Walters,  Thomas  PhD;  Baer,  David  G.  PhD;  Kauvar,  David  S.  MD 

Journal  of  Trauma-Injury  Infection  &  Critical  Care.  61  (5):  1 107- 1112,  November  2006. 

Abstract 

Background:  Extremity  hemorrhage  is  a  contributor  to  preventable  battlefield  mortality.  The  Army  has  liberalized 
tourniquet  use  guidelines  in  an  attempt  to  prevent  these  deaths.  To  evaluate  wound  hemostatic  agents  that  might 
allow  for  early  tourniquet  removal  while  maintaining  hemorrhage  control,  a  model  of  lethal  extremity  hemorrhage 
in  the  goat  (Capra  hircus)  was  developed  and  a  polymeric  dressing  agent  (BioFoam)  tested.  Methods:  After  ad¬ 
ministration  of  a  spinal  block,  animals  were  placed  in  lateral  recumbancy  with  a  head-up  tilt  of  6  degrees,  500mL  crys¬ 
talloid  was  injected  and  600  u/Kg  of  heparin  was  administered.  After  tourniquet  application  to  the  thigh,  a  soft  tissue 
and  vascular  injury  was  created  by  transecting  muscles  and  the  femoral  artery.  The  polymeric  wound  dressing  was 
applied  and  the  tourniquet  was  released.  Results:  In  testing,  the  primary  endpoint  was  mortality  within  the  first  hour 
after  tourniquet  release.  None  of  the  control  animals  survived  the  full  hour.  Two  out  of  five  (40%)  of  the  treated  an¬ 
imals  survived.  With  survivors’  survival  time  calculated  as  60  minutes,  survival  time  was  found  not  to  differ  between 
treated  (34  +/-  19  minutes)  and  untreated  (29  +/-  18  minutes)  animals  (p  =  0.77).  Conclusion:  The  physical  char¬ 
acteristics  of  tissue  injury,  need  for  anticoagulation,  and  manipulation  of  blood  pressure  are  vital  factors  contribut¬ 
ing  to  the  lethality  of  a  large  animal  fatal  extremity  hemorrhage  model.  BioFoam  was  successful  in  preventing  fatal 
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arterial  extremity  hemorrhage  after  the  release  of  an  effective  tourniquet  in  some  cases.  An  agent  that  can  reliably  allow 
for  safe  tourniquet  removal  and  restoration  of  collateral  circulation  is  a  potential  solution  to  tourniquet-associated 
morbidity  in  traumatic  extremity  injury.  The  model  developed  will  serve  as  a  rigorous  test  for  such  agents. 


Nonoperative  Management  of  Severe  Blunt  Splenic  Injury: 

Are  We  Getting  Better? 

Watson,  Gregory  A.  MD;  Rosengart,  Matthew  R.  MD,  MPH;  Zenati,  Mazen  S.  MD;  Tsung,  Allan  MD;  Forsythe, 

Raquel  M.  MD;  Peitzman,  Andrew  B.  MD;  Harbrecht,  Brian  G.  MD 

Journal  of  Trauma-Injury  Infection  &  Critical  Care.  61(5):1113-1119,  November  2006. 

Abstract 

Background:  Most  minor  splenic  injuries  are  readily  treated  nonoperatively  but  controversy  exists  regarding  the  role 
of  nonoperative  management  for  higher-grade  injuries.  The  infrequency  of  these  injuries  has  made  evaluation  of  fac¬ 
tors  critical  to  their  management  difficult.  Methods:  Through  the  National  Trauma  Data  Bank,  3,085  adults  sustain¬ 
ing  severe  (Abbreviated  Injury  Scale  score  >=4 )  blunt  splenic  injury  from  1997  to  2003  were  retrospectively  reviewed. 
Patient  management,  demographic  information,  physiologic  data,  procedures  performed,  and  outcomes  were  analyzed. 
Results:  Nonoperative  management  was  attempted  in  40.5%  of  patients  but  ultimately  failed  in  54.6%  of  those.  Fail¬ 
ure  of  nonoperative  management  was  associated  with  increased  age,  low  admission  systolic  blood  pressure,  higher  in¬ 
jury  severity  score,  and  increased  hospital  and  intensive  care  unit  length  of  stay.  Mortality  associated  with  failure  of 
nonoperative  management  (12.3%)  and  successful  observation  (13.8%)  was  similar.  Conclusions:  Nonoperative  man¬ 
agement  of  higher-grade  splenic  injuries  is  associated  with  a  high  rate  of  failure  and  prolonged  hospital  stay.  Careful 
judgment  must  be  exercised  in  applying  nonoperative  management  to  patients  with  severe  splenic  injuries. 


The  Potential  Utility  of  Fibrin  Sealant  Dressing  in  Repair  of 
Vascular  Injury  in  Swine 

Kheirabadi,  Bijan  S.  PhD;  Acheson,  Eric  M.  MD;  Deguzman,  Rodolfo  MS;  Crissey,  Jacqueline  M.  BS;  Delgado, 

Angel  V.  PhD;  Estep,  Scot  J.  DVM;  Holcomb,  John  B.  MD 

Journal  of  Trauma-Injury  Infection  &  Critical  Care.  62(1):94-103,  January  2007. 

Abstract 

Background:  A  previous  study  in  which  fibrin  sealant  dressing  (FSD)  secured  hemostasis  in  major  arterial  hemorrhage 
for  96  hours  suggested  the  applicability  of  this  dressing  in  damage  control  operations  after  severe  trauma.  The  objec¬ 
tive  of  this  study  was  to  determine  the  effective  duration  of  FSD  hemostatic  function  in  vivo  and  to  examine  its  po¬ 
tential  utility  for  definitive  repair  of  a  major  arterial  injury  in  swine.  Methods:  High  pressure  bleeding  in  an  infrarenal 
aortotomy  was  controlled  by  placing  FSD  on  the  wound  with  4-minute  compression  (n  =  15).  If  hemostasis  was 
achieved,  the  abdominal  cavity  was  closed.  Surviving  animals  were  killed  at  2,  4,  6,  and  8  weeks  and  aortotomy  sites 
collected  for  histology.  Results:  FSD  stopped  arterial  hemorrhage  after  4-minute  compression  in  14  of  15  (93%)  pigs. 
Dressings  failed  in  two  pigs  at  36  and  53  minutes  after  treatment.  Twelve  (80%)  animals  recovered  and  resumed  nor¬ 
mal  activities.  Of  the  remaining  12,  two  developed  rebleeding  at  the  aortotomy  site  on  days  8  and  11  and  were  killed; 
another  was  killed  because  of  idiopathic  low  hematocrit  on  day  10.  Nine  pigs  survived  until  scheduled  to  be  killed, 
maintaining  hemostasis  with  stable  hematological  values.  In  the  surviving  animals,  serial  computed  tomography  scans 
showed  formation  of  a  pseudoaneurysm  at  the  aortotomy  site,  which  resolved  after  2  to  3  weeks.  The  initial  vascular 
defect  and  pseudoaneurysm  were  filled  with  fibroblast-myoblast  collagen  rich  tissues  covered  by  endothelium.  Con¬ 
clusion:  FSD  can  seal  an  arterial  injury,  stop  high  pressure  bleeding,  and  prevent  rebleeding  for  at  least  7  days.  The 
dressing  may  be  most  beneficial  in  damage  control  operations.  If  combined  with  an  elective  interventional  radiologic 
procedure  (e.g.  embolization  or  stenting),  it  may  also  offer  an  alternative  to  suture  repair  of  vascular  injuries  in  cases 
where  profuse  bleeding  obstructs  visualization. 
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Rural  Motor  Vehicle  Crash  Risk  of  Death  is  Higher  After  Controlling  for 

Injury  Severity 

Muelleman,  Robert  L.  MD;  Wadman,  Michael  C.  MD;  Tran,  T  Paul  MD;  Ullrich,  Fred  MD;  Anderson,  James  R.  MD 
Journal  of  Trauma-Injury  Infection  &  Critical  Care.  62(l):221-226,  January  2007. 

Abstract 

Background:  Motor  vehicle  crash  (MVC)  mortality  rates  are  inversely  related  to  population  density.  The  purpose 
of  this  study  was  to  analyze  if  there  is  a  regional  variation  in  the  risk  of  MVC  death  after  controlling  for  injury  sever¬ 
ity.  Methods:  The  study  utilized  the  Crash  Outcome  Data  Evaluation  System  (CODES)  data  set  in  Nebraska.  All 
fatal  or  injury -related  crashes  during  a  4-year  period  (1996  through  1999)  were  analyzed.  Injury  Severity  Scores 
(ISSs)  were  calculated  from  the  CODES  listed  International  Classification  of  Diseases  diagnoses.  Logistic  regres¬ 
sion  analysis  was  performed  to  analyze  the  odds  ratio  for  death  in  three  rural  county  groupings  compared  with  urban 
locations.  Results:  During  the  4-year  period,  56,727  people  were  injured  and  1,237  were  killed  in  38,493  MVCs. 
Of  these,  45,222  (78%)  records  had  complete  information  on  variables  of  interest.  In  addition,  28,859  (50%)  records 
had  enough  information  to  calculate  an  ISS.  A  total  of  22,181  (39%)  records  had  complete  information  on  the  vari¬ 
ables  of  interest  and  ISSs.  After  adjusting  for  the  effects  of  speed  limit,  age,  and  alcohol  involvement  (but  not  ISS), 
the  odds  of  death  were  1.24  (1.01-1.53)  higher  in  the  large,  non-adjacent  and  1.38  (1.14-1.66)  small,  non-adjacent 
rural  counties.  After  adjusting  for  the  effect  of  ISS,  the  odds  of  death  were  1.98  (1.18-3.31)  higher  in  the  small,  non- 
adjacent  rural  counties.  Conclusion:  After  controlling  for  ISS,  the  risk  of  MVC  death  is  nearly  twice  as  high  in  the 
most  rural  counties  in  Nebraska.  This  finding  suggests  that  variation  in  medical  care  may  contribute  to  this  regional 
variation. 


Unrecognized  Misplacement  of  Endotracheal  TUbes  by  Ground 

Prehospital  Providers 

Wirtz,  David  D.  MD,  MPH,  Ortiz,  Christine  MD,  Newman,  David  H.  MD,  Zhitomirsky,  Inna 
Prehospital  Emergency  Care  2007;  11  :2 13-2 18 

Abstract 

Objective:  Endotracheal  intubation  by  emergency  medical  services  (EMS)  is  well  established.  Esophageal  mis¬ 
placement  is  a  catastrophic  complication  that  has  until  recently  been  studied  by  using  methods  that  have  called  into 
question  the  accuracy  of  the  reported  data.  The  purpose  of  our  study  was  to  determine  the  incidence  of  unrecognized 
endotracheal  tube  misplacement,  reasons  for  deferred  intubations  in  the  field,  and  to  report  outcomes  in  those  patients 
with  unrecognized  misplacement.  Methods:  This  was  a  prospective  observational  study  with  a  consecutive  sample. 
All  arriving  with  an  endotracheal  tube  or  in  whom  endotracheal  intubation  was  performed  within  10  minutes  of  ar¬ 
rival  were  included,  and  a  physician  immediately  determined  placement.  Hospital  records  were  reviewed  to  deter¬ 
mine  outcome  of  those  patients  in  whom  the  tube  was  misplaced.  Unrecognized  esophageal  misplacement  triggered 
communication  to  the  medical  director  of  the  transporting  agency.  Results:  During  the  enrollment  period,  192  pa¬ 
tients  were  evaluated.  Overall,  132  of  192  (69%)  were  intubated  in  the  prehospital  environment,  and  60  were  intu¬ 
bated  within  10  minutes  of  arrival  in  the  emergency  department.  Among  prehospital  intubation  attempts,  12  of  132 
(9%;  95  Cl  5.3-15.2),  11  esophageal,  and  1  hypopharyngeal  were  misplaced.  Right  mainstem  intubation  occurred 
in  an  additional  20  of  132  (15%;  95  Cl  10.0-22.3).  Among  patients  arriving  with  unrecognized  esophageal  mis¬ 
placement  of  the  endotracheal  tube,  one  patient  survived  to  hospital  discharge.  Conclusion:  The  rate  of  esophageal 
misplacement  of  endotracheal  tubes  in  the  prehospital  environment  in  our  urban  setting  and  the  poor  clinical  course 
of  patients  with  unrecognized  misplacement  is  consistent  with  previous  reports,  suggesting  that  the  benefit  of  pre¬ 
hospital  airway  management  does  not  clearly  supercede  the  potential  risks. 
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Paramedic  Perceptions  of  Challenges  in  Out-Of-Hospital 
Endotracheal  intubation 

Boyce  Thomas,  Jane  BA,  BS;  Abo,  Benjamin  N.  BS,  NREMT-P;  Wang,  Henry  E.  MD,  MS 
Prehospital  Emergency  Care  2007;11:219-223 

Abstract 

Objective:  Paramedics  often  perform  endotracheal  intubation  (ETI),  insertion  of  a  breathing  tube,  on  critically  ill  out- 
of-hospital  patients.  Recent  studies  highlight  important  paramedic  ETI  shortcomings  including  adverse  events,  er¬ 
rors,  and  poor  outcomes  resulting  from  this  procedure.  Little  is  known  about  workforce  perceptions  of  these  events. 
We  sought  to  identify  paramedic  and  physician  perceptions  regarding  the  challenges  and  pitfalls  of  out-of-hospital 
ETI.  Methods:  We  conducted  a  qualitative  study  involving  paramedic  focus  groups  sessions  and  individual  inter¬ 
views  with  emergency  medical  services  (EMS)  physician  medical  directors.  We  recorded  and  transcribed  all  sessions. 
We  used  inductive  theory  construction  to  examine,  organize,  and  classify  thematic  patterns.  Results:  Fourteen  para¬ 
medics  and  6  physicians  participated.  Although  paramedics  and  physicians  recognized  problems  with  paramedic  ETI, 
all  participants  strongly  felt  that  paramedics  should  continue  to  perform  the  procedure.  Physicians  and  paramedics 
disagreed  about  the  ability  of  paramedics  to  perform  neuromuscular  blockade-assisted  intubation.  Both  groups  iden¬ 
tified  aspects  of  paramedic  education,  skills  acquisition,  and  maintenance  as  core  issues.  Participants  also  identified 
broader  factors  about  the  structure  of  emergency  services,  the  role  of  the  medical  director,  and  workforce  culture  and 
professionalism.  Conclusion:  Paramedics  and  EMS  physicians  attribute  paramedic  ETI  performance  to  a  myriad 
of  factors  involving  EMS  education,  organization,  oversight,  retention,  and  professionalism.  Efforts  to  improve  ETI 
must  include  strategies  to  address  multiple  aspects  of  EMS  operations  and  culture. 


The  Finnish  Forward  Surgical  Team:  Lessons  from  the  European  Union  Forces 
Operation  Repuhlique  Democratique  du  Congo 

Handolin,  Lauri  MD,  PhD;  LTC  Kiviluoto,  Olli 
Military  Medicine  May  2008,  Vol  173,  No  5 

Abstract 

The  European  Union  Forces  Operation  Republique  Democratique  du  Congo  in  the  Democratic  Republic  of  the  Congo 
in  2006  was  the  first  operation  planned  and  conducted  solely  by  the  European  Union  Forces.  The  Finnish  forward 
surgical  team  (FST)  was  deployed  for  4  months  in  Kinshasa,  the  capital  of  the  Democratic  Republic  of  the  Congo. 
Because  of  the  peacekeeping  nature  of  the  operation,  the  surgical  workload  was  light  and  the  total  number  of  patients 
treated  by  the  FST  was  12.  However,  there  is  an  obvious  need  to  establish  similar  surgical  assets  in  future  opera¬ 
tions.  The  lessons  and  experiences  regarding  the  variables  in  the  composition  of  the  FST  (mobility,  surgical  ability, 
staffing,  patient  care,  physical  stability,  environmental  adaptation,  and  independence)  are  discussed  in  the  present  ar¬ 
ticle.  The  major  future  challenges  are  to  resource  the  FST  units  optimally  to  remain  light  and  easily  deployable  and 
to  maintain  the  effectiveness  of  the  unit  during  nonclinical  periods. 
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Pregnant  Women  Injured  in  Terror-Related  Multiple  Casualty  Incidents: 

Injuries  and  Outcomes 

Sela,  Hen  Y.  MD;  Shveiky,  David  MD;  Laufer,  Neri  MD;  Hersch,  Moshe  MSc,  MD;  Einav,  Sharon  MD 
Journal  of  Trauma-Injury  Infection  &  Critical  Care.  64(3):727-732,  March  2008. 

Abstract 

Objective:  To  characterize  the  injuries  incurred  by  involvement  in  terror-related  multiple  casualty  incidents  (TR- 
MCIs)  during  pregnancy  and  describe  the  maternal  and  fetal  outcomes.  Methods:  Retrospective  (January  1,  2001- 
December  31,  2003),  descriptive,  multicenter  study  of  Results:  Twelve  pregnant  women  (singletons,  gestational  age 
20.6  +/-  10.5  weeks)  who  were  injured  during  the  study  period.  One  victim  was  intubated  on  location  of  the  event; 
another  was  hemodynamically  compromised  upon  arrival.  All  women  survived.  Seven  women  required  surgical  in¬ 
tervention  with  general  anesthesia.  Four  of  the  five  women  with  viable  pregnancies  required  cesarean  delivery  within 
minutes  to  hours  of  arrival.  Three  of  these  fetuses  were  delivered  in  extremis  and  one  died.  Conclusions:  Women 
with  a  viable  pregnancy  who  have  been  injured  in  TR-MCIs  have  a  high  incidence  of  surgical  procedures  and  a  high 
likelihood  of  undergoing  cesarean  delivery  within  minutes  to  hours  of  injury.  Fetal  outcome  may  be  poor  under  these 
circumstances. 


The  Effect  of  Recombinant  Activated  Factor  VII  on  Mortality  in  Combat-Related 
Casualties  With  Severe  Trauma  and  Massive  Transfusion 

Spinella,  Philip  C.  MD;  Perkins,  Jeremy  G.  MD;  McLaughlin,  Daniel  F.  MD;  Niles,  Sarah  E.  MD,  MPH;  Grathwohl, 
Kurt  W.  MD;  Beekley,  Alec  C.  MD;  Salinas,  Jose  PhD;  Mehta,  Sumeru  MD;  Wade,  Charles  E.  PhD;  Holcomb,  John 
B.  MD 

Journal  of  Trauma-Injury  Infection  &  Critical  Care.  64(2):286-294,  February  2008. 

Abstract 

Background:  The  majority  of  patients  with  potentially  survivable  combat-related  injuries  die  from  hemorrhage.  Our 
objective  was  to  determine  whether  the  use  of  recombinant  activated  factor  VII  (rFVIIa)  decreased  mortality  in  com¬ 
bat  casualties  with  severe  trauma  who  received  massive  transfusions  and  if  its  use  was  associated  with  increased  se¬ 
vere  thrombotic  events.  Methods:  We  retrospectively  reviewed  a  database  of  combat  casualty  patients  with  severe 
trauma  (Injury  Severity  Score  [ISS]  >15)  and  massive  transfusion  (red  blood  cell  [RBCs]  >=10  units/24  hours)  ad¬ 
mitted  to  one  combat  support  hospital  in  Baghdad,  Iraq,  between  December  2003  and  October  2005.  Admission 
vital  signs  and  laboratory  data,  blood  products,  ISS,  24-hour  and  30-day  mortality,  and  severe  thrombotic  events 
were  compared  between  patients  who  received  rFVIIa  (rFVIIa+)  and  did  not  receive  rFVIIa  (rFVIIa-).  Results:  Of 
124  patients  in  this  study,  49  patients  received  rFVIIa  and  75  did  not.  ISS,  laboratory  values,  and  admission  vitals 
did  not  differ  between  rFVIIa-i-  and  rFVIIa-  groups,  except  for  systolic  blood  pressure  (mm  Hg)  105  +/-  33  and  92 
+/-  28,  p  =  0.02  and  temperature  ([degrees]F)  96.3  +/-  2.1  and  95.2  +/-  2.4,  p  =  0.03,  respectively.  Interactions  be¬ 
tween  all  vital  signs  and  laboratory  values  measured  upon  admission,  to  include  systolic  blood  pressure  and  temper¬ 
ature,  were  not  significant  when  measured  between  rFVIIa  use  and  30-day  mortality.  Twenty-four-hour  mortality  was 
7  of  49  (14%)  in  rFVIIa+  and  26  of  75  (35%)  in  rFVIIa-,  (p  =  0.01);  30-day  mortality  was  15  of  49  (31%)  and  38  of 
75  (51%),  (p  =  0.03).  Death  from  hemorrhage  was  8  of  14  (57%)  for  rFVIIa+  patients  compared  with  29  of  37  (78%) 
for  rFVIIa-  patients,  (p  =  0.12).  The  incidence  of  severe  thrombotic  events  was  similar  in  both  groups.  Conclusions: 
The  early  use  of  rFVIIa  was  associated  with  decreased  30-day  mortality  in  severely  injured  combat  casualties  re¬ 
quiring  massive  transfusion,  but  was  not  associated  with  increased  risk  of  severe  thrombotic  events. 
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Tourniquets  for  the  Control  of  Traumatic  Hemorrhage: 

A  Review  of  the  Literature 

Stephen  L  Richey 

Email:  Stephen  L  Richey  stephen.richey  @  gmail.com 

Previously  published  in  the  24  October  2007  World  Journal  of  Emergency  Surgery  2007,  2:28.  This  article  is  available  from: 
http://www.wjes.Org/content/2/l/28.  Republished  in  JSOM  with  permission. 


The  use  of  tourniquets  for  the  control  of  hemorrhage 
from  traumatic  injury  has  been  long  debated.  Opinions  on  the 
utility  and  safety  of  their  use  in  this  setting  have  alternated  be¬ 
tween  strong  endorsement  and  outright  vilification  of  the  de¬ 
vice,  with  each  of  the  camps  backing  up  their  contentions  with 
varying  levels  of  anecdotal  evidence.  The  debate  is  largely  fu¬ 
eled  by  experiences  of  military  surgeons  during  wartime  and 
the  results  have  changed  with  changing  times,  differing  sys¬ 
tems,  and  circumstances  in  which  they  have  been  utilized.  Re¬ 
view  of  the  evidence  available  in  the  English  language  medical 
literature  seems  to  indicate  that  while  neither  camp  is  entirely 
correct,  neither  seems  to  be  entirely  without  merit.  The  preser¬ 
vation  of  life  -  even  at  the  potential  expense  of  a  limb  -  should 
without  a  doubt  take  precedence,  but  this  should  not  lead  to  the 
abandonment  of  all  possible  efforts  to  minimize  the  length  of 
time  that  the  tourniquet  is  in  place  and  thereby  reduce  the  at¬ 
tendant  risk  of  complications. 

The  literature  regarding  tourniquets,  their  use,  out¬ 
comes,  and  complications  was  collected  by  a  literature  search 
of  various  pertinent  databases.  These  included  PubMed/  MED¬ 
LINE,  Ovid,  EBSCOHost,  and  CINAHL  utilizing  keywords 
including,  but  not  limited  to,  “tourniquet,”  “extremity,”  “hem¬ 
orrhage,”  “bleeding,”  “combat,”  etc.  The  retrieved  articles 
were  assessed  for  pertinent  information  and  the  references  they 
cited  were  accessed  and  reviewed  to  minimize  the  chance  of 
pertinent  sources  being  overlooked. 

Extremity  hemorrhage  remains  a  common  and  signif¬ 
icant  cause  of  preventable  trauma  fatalities,  both  in  the  civilian 
world  and  the  military  theater,  accounting  for  approximately 
9%  of  fatalities  in  military  actions.17  Dorlac  et  al.  reported  on 
preventable  fatalities  involving  isolated  extremity  wounds  pre¬ 
senting  to  two  civilian  trauma  centers,  and  found  that  they  oc¬ 
curred  as  0.02%  (N  =  14)  of  the  traumas  seen  at  the  facilities, 
with  50%  caused  by  gunshot  wounds  and  the  remainder  due  to 
lacerations  or  stab  wounds.  Eight  of  the  patients  in  this  group 
had  injuries  that  would  have  potentially  benefited  from  man¬ 
agement  with  a  tourniquet.8  Rocko  et  al.  reported  on  similar  in¬ 
juries,  discussing  eight  cases  where  earlier  attempts  as 
hemorrhage  control  might  have  resulted  in  patient  survival.9 

The  frequency  of  significant  vascular  injury  from  pen¬ 
etrating  trauma  among  military  personnel  has  been  reported  by 
Rasmussen  et  al.  as  6.6%  (N  =  209).  These  were  casualties 


from  Operation  Iraqi  Freedom  treated  at  the  Air  Force  Theater 
Hospital  at  Balad  Air  Base,  Iraq  with  79%  (N  =  166)  of  those 
cases  involving  the  vasculature  of  the  extremities,  with  the  ma¬ 
jority  of  these  patient  reaching  definitive  care  in  under  an 
hour.10  This  is  in  stark  contrast  to  many  of  the  previous  expe¬ 
riences  with  tourniquets,  which  indicates  why  an  understand¬ 
ing  of  these  circumstances  is  important  in  comprehending  why 
the  opinions  that  are  held  about  tourniquets  exist  and  what  they 
mean  for  the  current  practitioner. 

The  first  use  of  a  tourniquet  to  attenuate  hemorrhage 
from  injury  is  not  known  with  absolute  certainty  but  the  exis¬ 
tence  of  similar  devices  has  been  described  back  to  at  least  the 
Greeks.11  Galen,  the  best  known  of  the  Roman  surgeons,  crit¬ 
icized  the  use  of  tourniquets  as  simply  forcing  more  blood  from 
a  wound  and  this  opinion  was  still  repeated  many  years,  even 
centuries,  later  by  other  authors.12  This  is  likely  based  upon 
observation  of  patients  with  tourniquets  that  are  applied  with 
insufficient  pressure  to  compress  the  artery  while  restricting 
the  venous  drainage  of  the  affected  limb.  Famous  medieval 
physician  de  Chauliac  described  constricting  bands  for  the  re¬ 
duction  of  pain  and  control  of  hemorrhage  during  amputation 
in  1586  and  Ambrose  Pare  was  noted  to  employ  a  similar  tech¬ 
nique.13 

The  use  of  a  triple  band  tourniquet  system  during  am¬ 
putations  was  attributed  to  Leonardo  Botallo  in  the  16th  cen¬ 
tury,  and  the  use  of  tourniquets  under  similar  circumstances 
was  described  by  von  Gersdoff  in  his  Feldtbuch  der  Wund- 
tartzney  “Field  Manual  of  Wound  Medicine”  published  in 
1517.  Wilhelm  Fabry  first  described  the  basis  for  what  most 
envision  today  as  a  “tourniquet,”  namely  a  device  employing  a 
windlass  in  1593. 14 

A  French  surgeon  at  the  Siege  of  Besancon  in  1674  by 
the  name  of  Etienne  Morel  was  described  as  employing  a  rudi¬ 
mentary  tourniquet  during  combat  medical  care.1516  A  “screw 
compressor”  was  pictured  in  Johannes  Scultetus’  surgery  text 
during  the  17th  century,  but  this  design  was  apparently  limited 
in  its  utility  due  to  issues  with  slippage  and  other  factors.17  The 
problem  with  slipping  was  reduced  by  Petit  with  his  improved 
design  that  was  introduced  in  the  early  18th  century  and  allowed 
it  to  be  utilized  further  up  on  the  limb.18  Petit  is  also  the  source 
of  the  term  “tourniquet”  which  he  derived  from  the  French  verb 
for  “to  turn”  (tourner).19 
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Much  of  the  early  criticism  of  the  use  of  tourniquets 
stemmed  from  the  delayed  access  to  definitive  care  on  the  bat¬ 
tlefield  in  many  conflicts.  MacLeod’s  treatise  on  the  Crimean 
War  questioned  the  benefit  of  tourniquets  due  to  the  seemingly 
insignificant  number  of  vascular  injuries  that  were  seen  in  that 
conflict.  This  is  more  likely  the  result  of  those  who  would  have 
benefited  exsanguinating  on  the  field  while  the  battle  was  still 
ongoing  and  therefore,  never  being  seen  by  a  surgeon,  as  he 
himself  more  or  less  stated.20  This  is  a  major  issue  with  many 
of  the  early  writings  that  contributed  to  attitudes  towards  tourni¬ 
quet  use  in  that  lack  of  effective  evacuation  of  wounded  sol¬ 
diers  proved  to  make  the  statistics  provided  and  outcomes  cited, 
at  best,  of  dubious  value  and,  at  worse,  useless  as  a  reference  for 
decision  making.  In  effect,  the  tourniquet  bore  more  than  its 
fair  share  of  the  blame  for  negative  outcomes  stemming  from 
multiple  factors  including  poor  planning,  lack  of  education  of 
troops  about  the  proper  care  of  wounds,  and  the  marginal  med¬ 
ical  logistics  that  all  conspired  to  yield  less  than  optimal  results. 

The  American  Civil  War  provided  even  more  evidence 
of  the  dire  consequences  of  failing  to  prepare  for  massive  num¬ 
bers  of  wounded  soldiers.  Surgeons  were  often  seriously  lack¬ 
ing  in  any  experience  dealing  with  traumatic  injuries,  let  alone 
that  of  a  recent  nature  sufficient  to  maintain  skills.  The  vari¬ 
ability  of  entry  level  training  of  physicians  was  also  so  great  as 
to  make  broad  characterizations  of  it  is  nearly  impossible,19  and 
the  lessons  of  prior  combat  surgeons  —  as  questionable  as  some 
of  them  may  be  from  our  current  perspective  on  the  European 
continent  —  seldom  was  known  to  the  average  military  sur¬ 
geon  during  the  Civil  War.  The  appreciable  lack  of  medics  was 
also  a  contributing  factor,  despite  Letterman’s  establishment  of 
an  Union  military  ambulance  system  on  the  Napoleonic  model, 
leaving  men  with  minimal,  if  any,  first  aid  training  laying  for 
hours,  or  even  days  in  a  few  cases,  on  a  battlefield.  Gross  ad¬ 
dressed  this  in  his  1861  text,  where  he  implied  that  the  supplies 
for  a  crude  tourniquet  should  be  part  of  the  kit  for  every  soldier, 
and  the  instructions  on  their  use  be  provided,  lest  the  soldiers 
“perish  simply  from  their  own  ignorance.”19  Both  in  the  Man¬ 
ual  of  Field  Surgery  and  his  later  work  A  System  of  Surgery, 
Gross  was  highly  critical  of  his  fellow  surgeons  and  laid  the 
blame  for  the  demise  of  many  soldiers  squarely  at  their  feet:  “I 
do  not  envy  the  man  his  feelings  who,  through  ignorance,  inat¬ 
tention,  or  indecision,  allows  his  patient  to  perish  from  loss  of 
blood  when  he  ought  to  have  saved  him.”21 

The  use  of  tourniquets,  both  improvised  and  those  of 
professional  design  (most  notably  that  of  Petit)  under  circum¬ 
stances  where  surgical  intervention,  and  admittedly  a  crude 
form  by  modem  standards,  could  not  be  counted  upon  for  hours 
or  longer  proved  to  be  less  than  desirable  from  the  standpoint 
of  limb  salvage.  Even  in  the  face  of  severe  pain  associated  with 
prolonged  limb  ischemia,  many  of  the  soldiers  were  loathe  to 
loosen  or  remove  a  tourniquet  for  fear  of  further  bleeding: 
“Very  many  of  these  wounded  came  into  the  hospital  with  ex¬ 
temporaneous  tourniquets  tightly  applied,  and  their  hands  and 
forearms  swollen  and  livid  in  consequence.  This  dread  of  hem¬ 
orrhage  is  simply  another  proof  of  the  inexperience  of  the 
troops.”22  Similar  fear  of  recurrent  bleeding  is  still  common 
among  troops  today  although  the  issue  could  likely  be  lessened 
through  better  education  of  soldiers  about  the  nature  of  war 
wounds. 


The  excessive  and  inappropriate  use  of  tourniquets  by 
insufficiently  trained  and  frightened  soldiers  on  the  battlefields 
of  the  Civil  War  led  many  surgeons  to  decry  their  use  alto¬ 
gether.  This  included  such  extreme  stances  as  that  it  was  “far 
safer  to  leave  the  wound  to  nature,  without  any  attempt  to  ar¬ 
rest  the  flow  of  blood  than  depend  upon  the  common  army 
tourniquet”  as  was  attributed  to  one  surgeon  who  was  present 
at  the  Battle  of  Bull  Run  (Manassas).23  This  attitude  of  course 
is  the  result  of  the  frequent  amputations  that  followed  such  bat¬ 
tles  and  the  use  of  tourniquets.  However  it  is  also  the  opinion 
of  someone  who  fails  to  taken  into  account  the  role  the  system 
in  which  tourniquets  were  being  utilized  played  in  the  devel¬ 
opment  of  gangrene  and  ischemic  complications.  Given  that 
after  the  first  battle,  some  wounded  men  were  left  on  the  bat¬ 
tlefield  for  days  before  evacuation  few  modern  parallels  can  be 
drawn.  The  outcome  of  both  battles,  a  poorly  structured  am¬ 
bulance  corps,  and  other  factors  that  provoked  a  disastrous  out¬ 
come  for  the  casualties  led  to  the  reform  of  the  medical 
operations  of  both  sides.  The  improvements  were  demonstrated 
at  the  Battle  of  Antietam  later  that  same  year  which  is  consid¬ 
ered  by  most  historians  to  be  the  turning  point  of  the  Civil  War 
in  regards  to  medical  care.24 

While  the  overwhelming  opinion  of  surgeons  towards 
the  use  of  tourniquets  was  negative,  little  evidence  beyond  an¬ 
ecdotal  opinions  exists  on  which  to  judge  the  rate  of  tourniquet 
induced  complications  resulting  in  amputation  that  would  have 
not  have  otherwise  occurred.21  The  few  sources  that  do  cite 
data  rely  upon  the  questionable  statistics  that  were  included  in 
MacLeod’s  Crimean  War  history,  thereby  grossly  underesti¬ 
mating  the  frequency  of  vascular  injury.  Confederate  Surgeon 
General  Chisolm  admitted  in  his  text,  while  attempting  to  dis¬ 
courage  the  use  of  tourniquets  that  when  vascular  injuries  do 
occur,  the  patient  often  exsanguinates  so  quickly  that  interven¬ 
tion  is  “of  little  avail.”25  Thus,  he  blatantly  disregarded  the 
most  obvious,  and  probably  least  debatable,  indication  for  the 
use  of  tourniquets,  that  being  the  attempted  preservation  of  life 
at  any  cost,  including  the  sacrifice  of  an  extremity. 

The  “disasters”  that  stemmed  from  such  hindrances 
even  provoked  knee-jerk  reactions  that  may  well  have  cost  sol¬ 
diers  their  lives  for  little  benefit,  such  as  that  proffered  by 
Tuffier  who  was  a  respected  surgeon  with  the  French  Army  dur¬ 
ing  the  First  World  War.  He  recommended  that  as  soon  as  am¬ 
bulance  crews  encountered  a  patient  with  a  tourniquet  in  place 
that  it  be  removed.26  Given  that  the  patient  most  likely  had  been 
laying  in  “no  man’s  land”  for  many  hours  with  the  tourniquet 
in  place,  the  likelihood  of  the  immediate  removal  of  the  tourni¬ 
quet  offering  any  improvement  in  the  outcome  for  the  limb  is 
highly  suspect  and  the  possibility  of  provoking  further  hemor¬ 
rhage  would  more  likely  be  the  result. 

One  of  the  most  dramatic,  and  retrospectively  short¬ 
sighted,  denunciations  of  tourniquets  can  be  found  in  Injuries 
and  Diseases  of  War ,  which  was  a  British  manual  that  was 
reprinted  in  the  United  States  in  1918: 

“The  systematic  use  of  the  elastic  tourniquet  cannot  be 
too  severely  condemned.  The  employment  of  it,  except  as  a 
temporary  measure  during  an  operation,  usually  indicates  that 
the  person  using  it  is  quite  ignorant  both  of  how  to  stop  bleed¬ 
ing  properly  and  also  of  the  danger  to  life  and  limb  caused  by 
the  tourniquet.  If  an  orderly  has  applied  a  tourniquet,  it  is  the 
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duty  of  the  medical  officer  who  first  sees  the  patient  to  remove 
it  at  once,  and  to  examine  the  limb  so  as  to  ascertain  whether 
there  is  any  bleeding  at  all,  and  if  there  is,  to  use  proper  meas¬ 
ures  for  its  arrest.” 

Once  again,  the  admonition  never  to  allow  a  tourni¬ 
quet  to  be  left  in  place  beyond  the  prehospital  phase  of  care 
was  repeated  due  to  the  risk  of  pain,  infection,  and  amputa¬ 
tion.27  While  immediate  conversion  to  less  aggressive  meas¬ 
ures  of  hemorrhage  control  are  optimal,  such  across  the  board 
advice  is  most  likely  the  source  of  the  modem  day  hesitancy  to 
utilize  tourniquets  in  any  manner.  One  must  question  whether 
this  belief  arose  as  the  product  of  a  seriously  flawed  system  of 
medical  care,  as  obviously  existed,  rather  than  an  inherent  flaw 
in  the  idea  behind  the  use  of  tourniquets. 

More  useful  information  regarding  tourniquets,  still 
largely  applicable,  was  provided  by  Tuttle:28 

1.  Never  cover  over  or  bandage  a  tourniquet. 

2.  Write  plainly  on  the  emergency  medical  tag  the 
word  ‘tourniquet.’ 

3.  If  the  injured  man  is  conscious,  he  should  be  in¬ 
structed  to  tell  every  medical  officer  with  whom 
he  comes  in  contact  that  he  has  a  tourniquet  on. 

Tuttle  also  emphasized  the  use  of  arterial  “pressure 
points”  to  “buy  time”  in  which  other  methods  of  control  can 
be  employed,  including  the  application  of  a  tourniquet. 

Bailey  in  his  seminal  text  on  war  surgery,  published 
during  the  Second  World  War,  gave  a  great  deal  of  attention  to 
the  subject  of  tourniquets  and  indicated  that  tourniquets  have  a 
place  in  management  of  arterial  bleeding  that  fails  to  respond 
to  other  interventions.  He  also  suggested  the  preemptive  ap¬ 
plication  of  a  loosely  applied  tourniquet  in  cases  of  secondary 
hemorrhage  and  their  use  to  provide  a  bloodless  surgical  field.29 
The  latter  use  has  become  commonplace  in  hospitals  around 
the  world  today,  through  the  application  of  pneumatic  tourni¬ 
quets  in  orthopedic  procedures. 

The  text  also  reinforced  the  need  for  proper  and  early 
identification  of  those  patients  with  tourniquets  in  place, 
through  proper  labeling.  Increased  bleeding  from  insufficient 
pressure,  as  mentioned  above,  was  also  pointed  out  as  a  poten¬ 
tial  hazard  of  the  use  of  tourniquets,  while  at  the  same  time  the 
use  of  excessive  pressure  was  discouraged  due  to  the  risk  of 
local  skin  damage  and  other  complications.  A  quote  from  Bai¬ 
ley  is  one  of  the  best  summations  of  the  subject  matter  found 
anywhere,  stating  that  a  tourniquet  should  be  “regarded  with 
respect  because  of  the  damage  it  may  cause,  and  with  rever¬ 
ence  because  of  the  lives  it  undoubtedly  saves.  It  is  not  to  be 
used  lightly  in  every  case  of  a  bleeding  wound,  but  applied 
courageously  when  life  is  in  danger.”29 

During  the  preparations  for  the  invasion  of  Normandy 
in  1944,  the  Allied  Forces  medical  personnel  were  provided 
with  a  text  that  included  instructions  for  the  care  of  vascular 
injuries.  Part  of  this  advice  was  a  statement  that  any  limb  re¬ 
quiring  a  tourniquet  that  remained  in  place  during  evacuation 
would  most  likely  require  amputation  but  that  any  suspected 
or  known  injury  to  the  blood  vessels  was  sufficient  reason  to 
send  a  tourniquet  along  with  the  patient  during  transport  should 
the  need  for  it  arise.30 

One  of  the  best  articles  with  the  sole  purpose  of  ex¬ 
amining  issues  related  to  tourniquet  use  in  a  large  group  was 
written  during  WWII  by  Wolff  and  Adkins  which  looked  at  a 


series  of  over  200  wounded  servicemen  who  had  tourniquets 
applied.  The  authors  were  critical  of  the  strap  and  buckle 
tourniquet  issued  by  the  Army,  due  to  its  inadequate  occlusive 
pressures  and  the  tendency  to  dig  into  tissues.  They  also  de¬ 
scribed  occlusive  times  of  up  to  six  hours  with  no  clinically 
significant  damage  depending  on  which  extremity  was  in¬ 
volved  and  the  environmental  conditions;  anecdotal  reports 
from  cases  occurring  during  the  wintertime  indicated  that  cold 
temperatures  and  resultant  cooling  of  the  affected  limb  might 
lead  to  minimal  negative  effect  on  the  limb  despite  prolonged 
ischemic  times.  Wolff  and  Adkins  rank  among  the  staunchest 
advocates  of  the  use  of  tourniquets  in  combat  casualty  care 
during  WWII.  They  firmly  denounced  the  fears  of  damage 
stemming  solely  from  the  use  of  the  tourniquet,  finding  not  a 
single  case  of  gangrene  directly  attributable  to  the  use  of  such 
a  device  alone,  nor  were  thromboembolic  events,  skin  dam¬ 
age,  excessive  edema,  or  nerve  damage  reported  during  the 
postoperative  management  of  any  of  their  patients.31 

The  United  States  Army  Medical  Department  in  a  re¬ 
view  of  the  medical  services  of  World  War  II  stated  that  sol¬ 
diers  frequently  misused  tourniquets,  failed  to  alert  staff  at  aid 
stations  of  their  presence,  and  otherwise  contributed  to  nega¬ 
tive  outcomes  stemming  from  the  use  of  tourniquets.  This  was 
such  a  widespread  problem  that  their  use  was  restricted  in  one 
unit  that  the  senior  surgeon  ordered  that  the  only  reason  for  the 
use  of  such  a  device  was  for  the  control  of  “active  spurting 
hemorrhage  from  a  major  artery.”  The  directive  was  also  is¬ 
sued  to  reinforce  the  proper  documentation  of  the  placement  of 
a  tourniquet  to  allow  rapid  notification  of  upper  echelon  per¬ 
sonnel.332  The  early  advice  to  loosen  the  tourniquet  every  30 
minutes  to  allow  perfusion  of  the  limb  via  collateral  circulation 
due  to  the  fact  that  the  practice  put  a  patient  at  risk  of  bleeding 
to  death  by  slow  degrees  was  also  replaced  with  orders  that  a 
tourniquet  that  should  only  be  removed  by  a  medical  officer. 
This  opinion  continues  to  be  common  practice  today.26  33 

It  should  be  noted,  for  the  sake  of  full  disclosure,  that 
perhaps  not  all  of  the  blame  for  poor  outcomes  should  be 
trained  at  the  tourniquet  or  the  men  applying  them,  or  the  sys¬ 
tem  in  which  they  functioned,  although  admittedly  the  delays 
in  access  to  operative  intervention  undoubtedly  played  a  role 
as  did  the  inappropriate  battlefield  care  of  the  wounded.  The 
operative  techniques  employed  by  military  surgeons  for  vas¬ 
cular  trauma  suffered,  secondary  to  both  the  case  volume  and 
a  failure  of  the  military  medical  system  to  learn  the  lessons  of 
prior  conflicts.  Ligation  of  arteries  was  a  common  practice  es¬ 
pecially  during  the  early  stages  of  the  war,  and  one  that  pro¬ 
duced  a  high  rate  of  gangrene  as  documented  in  the 
literature.34  35  This  is  in  no  way  a  condemnation  or  an  attack  on 
the  skill  and  dedication  of  the  surgeons  who  served  the  mili¬ 
taries  of  all  the  combatant  nations,  but  rather  another  sad  ex¬ 
ample  of  history  repeating  itself  when  appropriate  lessons  are 
either  not  learned  or  not  applied.  This  is  supported  by  the  fact 
that  as  the  war  progressed,  amputation  rates  decreased  as  sur¬ 
geons  gained  experience  with  the  injuries  common  on  the  bat¬ 
tlefield,  in  which  they  were  not  well  educated  prior  to  their 
deployment  due  to  oversight  on  the  part  of  their  commanders. 

One  of  the  most  notable  military  surgeons  deployed  to 
Korea  was  Dr.  Carl  Hughes  and  his  publications  on  combat  re¬ 
lated  vascular  trauma  provide  valuable  insight  into  the  progress 
that  was  made  during  the  intervening  years  between  then  end 
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of  WWII  and  the  start  of  hostilities  in  Korea.  While  he  was 
openly  critical  of  the  manner  in  which  many  tourniquets  dur¬ 
ing  that  conflict  were  applied,36  he  has  been  quoted  as  recently 
saying  “I  do  not  recall  ever  seeing  limb  loss  as  a  result  of  a 
tourniquet.  They  were  important,  even  life  saving,  in  Korea. 
Successful  use  of  the  tourniquet  depends  on  what  it  is  made 
of,  and  how  it  is  applied.”24  The  recounted  experiences  of 
Jahnke,  Hughes,  and  others  during  this  time  also  serve  to  dis¬ 
pel  the  myth  that  a  tourniquet  is  invariably  associated  with  am¬ 
putations,  while  reinforcing  the  role  that  evacuation  delays 
played  in  amputation  following  tourniquet  application,  as  more 
attempts  were  made  at  limb  salvage  through  vascular  repair 
techniques.3738 

Improvised  tourniquets  were  commonplace  during  the 
conflict  in  Vietnam  and  their  use  by  medics  was  deemed  to  be 
more  judicious  by  some  of  the  attending  surgeons  with  at  least 
one  (JE  Hutton)  attributing  this  to  the  fact  that  “most  of  our 
medics  were  college  graduates,  were  bright  and  well  trained.”24 
Also  the  preemptive  use  of  fasciotomies  became  more  com¬ 
mon  as  a  step  in  combating  compartment  syndrome  associated 
with  prolonged  tourniquet  use,  which  was  much  less  frequent 
than  encountered  in  any  previous  war  due  to  the  unprecedented 
use  of  helicopters  as  a  primary  means  of  casualty  evacuation. 
It  has  been  said  repeatedly  before  that  many  soldiers  wounded 
in  southeast  Asia  owe  their  lives  to  the  “Dustoff  ’  crews  (that 
is,  United  States  Army  medical  evacuation  helicopter  crews), 
but  perhaps  this  is  better  rephrased  as  many  of  the  wounded 
owe  their  lives  and  their  limbs  to  these  brave  souls. 

However,  not  all  surgical  authorities  serving  in  the 
Vietnam  War  have  such  uniformly  positive  assessments  of  the 
use  of  tourniquets.  Dr.  Norman  Rich  reported  the  anecdotal 
case  of  an  upper  arm  injury  that  was  bleeding  because  of  the 
presence  of  the  tourniquet,  the  removal  of  which  staunched  the 
hemorrhage.24  He  later  went  on  to  state  that  the  necessity  of  the 
use  of  tourniquets  in  Vietnam  was  an  infrequent  occurrence.39 
Regardless  of  their  stance  on  this  issue,  the  dedication,  re¬ 
sourcefulness,  and  talents  of  the  Vietnam  medical  personnel 
are  largely  responsible  for  the  current  era  of  limb  salvage  that 
stems  from  rapid  evacuation  and  early  and  aggressive  operative 
intervention.10 

Until  recent  years,  the  staunchest  supporters  of  the  use 
of  tourniquets  were  the  Israeli  Defense  Forces  (IDF),  and  wide¬ 
spread  use  by  the  IDF  yielded  some  of  the  best  data  available 
on  the  complications  associated  with  modem  battlefield  use  of 
tourniquets.  Despite  what  may  best  be  described  as  overzeal- 
ous  utilization  by  soldiers,  there  has  been  a  paucity  of  compli¬ 
cations  reported  and  those  that  have  occurred  are  most  often 
temporary  in  nature.  The  isolated  incidents  of  permanent  com¬ 
plications  were  associated  with  prolonged  use  of  a  tourniquet 
and  serve  as  further  evidence  that  the  opinion  of  tourniquets 
as  invariably  damaging  to  the  limb  is  misguided.40 

Despite  the  methodological  misgivings  of  a  few,41  the 
Lakstein  study-  particularly  when  considered  along  with  other 
reports  that  are  discussed  elsewhere  in  this  paper,  shows  that 
tourniquets  are  an  acceptably  safe  and  effective  means  of  hem¬ 
orrhage  control  on  the  modem  battlefield  where  rapid  access  to 
definitive  intervention  is  the  rule,  rather  than  the  exception. 
The  use  of  tourniquets  amongst  Special  Operations  troops  has 
been  particularly  widespread  in  the  U.S.  military  for  quite 
some  time,  and  the  experiences  of  the  Rangers  in  Somalia  pro¬ 


vide  additional  evidence  of  the  benefits  offered  by  the  use  of 
tourniquets  by  military  personnel.5  Other  Special  Operations 
units  also  encourage  tourniquet  use  for  hemorrhage  control  in 
combat  situations.42  44 

The  aggressive  use  of  tourniquets  among  trauma  pa¬ 
tients  transported  to  the  Air  Force  Theater  Hospital  at  Balad 
led  to  no  cases  of  serious  complication,  even  when  taking  into 
account  infrequent  cases  of  inappropriate  use  (in  the  setting  of 
no  major  arterial  injury).  This  is  presumably  due  to  the  rapid 
evacuation  of  casualties  and  the  short  time  to  operative  inter¬ 
vention,  often  less  than  one  hour.10  Chambers  reported  even 
more  rapid  arrival  of  patients  at  facilities  with  surgical  capa¬ 
bility  in  his  paper  reporting  the  experiences  of  the  United 
States  Marine  Corps’  Forward  Resuscitative  Surgical  System.45 
This  contrasts  with  the  average  time  for  similar  cases  in  the 
Vietnam  War  where  the  time  to  operation  for  a  majority  of  pa¬ 
tients  was  variously  reported  as  90  minutes  for  all  patients  with 
ballistic  injury,46  up  to  five  and  a  half  hours  for  injuries  to  the 
popliteal  artery  treated  aboard  a  United  States  Navy  hospital 
ship.47  Regardless  of  which  study  is  relied  upon,  there  was  an 
improvement  over  the  average  of  9.2  hours  reported  in  the  Ko¬ 
rean  War.48 

The  data  from  Balad  is  comparable  to  the  earlier  re¬ 
port  based  upon  patients  treated  at  Walter  Reed  Army  Medical 
Center,49  but  rate  of  vascular  injury  is  significantly  higher  than 
reports  that  looked  at  rates  of  similar  injury  among  military 
personnel  in  Vietnam  who  survived  to  be  treated  at  military 
medical  facilities,  which  routinely  reported  rates  of  between  2 
-  3%. 50,51  In  the  report  from  Iraq,  Rasmussen  and  his  col¬ 
leagues  suggested  several  possible  reasons  for  the  disparity, 
including  better  documentation  of  vascular  trauma  among  ca¬ 
sualties  and  increased  survival  of  patients  with  peripheral  vas¬ 
cular  trauma  due  to  improvements  in  body  armor  lessening 
mortality  from  thoracoabdominal  trauma.10 

Walters  and  Mabry  stated  that  the  proper  use  of  tourni¬ 
quets  could  potentially  prevent  seven  of  every  100  deaths  due 
to  combat  related  injury.33,52  A  similar  positive  attitude  can  be 
found  in  many  of  the  recent  articles  dealing  with  tourniquets. 
The  review  by  Welling  et  al.  contains  several  anecdotal  state¬ 
ments  from  experienced  military  physicians  who  indicate  the 
utility  of  the  tourniquets  in  modem  combat  and  the  lack  of  sig¬ 
nificant  complications.17  The  military’s  Emergency  War  Sur¬ 
gery  text  explicitly  supports  the  use  of  tourniquets  in  combat, 
encourages  risk  to  benefits  assessment  in  any  setting  other  than 
active  combat  but  admonishing  that  no  life  under  should  be 
lost  due  to  hesitance  from  perceived  risks  of  limb  loss.53  The 
author  of  this  paper  has  personal  anecdotal  experience  with  the 
successful  prehospital  use  of  a  blood  pressure  cuff  to  control 
arterial  bleeding  while  pressure  dressings  were  applied  to  a 
combative  patient  with  an  amputation  of  the  hand  secondary  to 
a  lawnmower  accident. 

The  fact  that  many  of  those  who  perish  in  combat  do 
so  rapidly  and  before  evacuation  to  combat  hospitals  or  aid  sta¬ 
tions  can  be  accomplished,  with  the  majority  being  due  to  hem¬ 
orrhage  with  the  source  of  the  bleeding  in  many  cases  being  an 
extremity  wound.  As  Welling  pointed  out,  the  only  chance  to 
save  these  lives  rests  with  the  medics  and  the  soldiers  them¬ 
selves.17  Given  the  nature  of  care  under  fire,  the  risks  to  the 
caregiver,  the  need  for  rapid  extrication  of  the  wounded  to 
cover,  and  the  frequency  of  mass  casualty  events,  to  express 
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expectation  that  direct  pressure  can  be  utilized  as  a  first  line  re¬ 
sponse  under  such  circumstances  is  to  speak  to  one’s  lack  of 
awareness  of  the  circumstances  faced  by  the  medic  and  the 
wounded  alike.  It  is  for  this  reason  that  the  United  States  mil¬ 
itary  has  emphasized  the  use  of  tourniquets  during  the  pre¬ 
hospital  care  of  wounded  and  sought  out  a  design  that  was  able 
to  be  self-applied  by  a  wounded  soldier.43  54  Not  only  does  a 
properly  applied  tourniquet  control  hemorrhage  and  allow 
time  for  the  gravely  wounded  to  reach  definitive  care,  they 
also  provide  the  chance  for  the  medic  to  render  care  to  other 
injured.55  57  Such  practices  may  also  facilitate  transport  of  ca¬ 
sualties,  especially  in  the  case  of  multiple  victims. 

The  control  of  hemorrhage  in  the  civilian  setting  is 
less  fraught  with  serious  risk  to  the  first  responder  and  there¬ 
fore  is  much  more  able  to  follow  the  traditional  stepwise  ap¬ 
proach  recommended  by  most  authorities.  The  advice  of  Rich 
and  Spencer,  which  includes  packing  of  the  wound  with  asso¬ 
ciated  arterial  hemorrhage,  direct  pressure  and  pressure  dress¬ 
ings39  is  probably  the  best  approach  when  sufficient  manpower 
and  safe  circumstances  to  allow  intervention  by  trained  and 
skilled  providers.  Outside  of  situations  necessitating  expedi¬ 
ent  evacuation  of  casualties,  the  use  of  a  tourniquet  will  be 
necessary  only  infrequently  but  should  be  considered  in  any 
case  where  hemorrhage  is  ongoing  and  life  threatening.  This 
approach  is  similar  to  that  recommended  by  Aucar  and  Hirsh- 
berg,58  as  well  as  that  recommended  by  the  Advanced  Trauma 
Life  Support  manuals,59  60  as  well  as  the  US  Army  Survival 
Manual 61  which  is  widely  distributed  to  the  general  public 
through  a  civilian  publisher. 

However,  the  safest  approach  in  the  case  of  the  mar¬ 
ginally  trained  and  inexperienced  person  with  basic  first  aid 
training  is  probably  to  rely  upon  simple  direct  pressure  or 
basic  forms  of  pressure  dressing.  This  is  due  to  a  lack  of  evi¬ 
dence  that  such  persons  can  effectively  recognize  the  need  for 
a  tourniquet  and  properly  apply  such  a  device,  especially  given 
the  likely  need  to  improvise  under  such  circumstances.9  62  This 
last  point  is  illustrated  by  a  case  of  femoral  artery  transection 
by  broadhead  arrow  as  the  result  of  a  deer  hunting  accident  to 
which  the  author  responded  as  an  emergency  medical  techni¬ 
cian.  The  victim’s  nephew  had  attempted  to  place  a  tourni¬ 
quet  made  from  the  victim’s  belt  prior  to  going  for  help.  The 
patient  was  deceased  due  to  blood  loss  at  the  time  of  the  arrival 
of  the  author  and  his  coworkers.  It  was  determined  that  the  by¬ 
stander  had  improperly  placed  tourniquet  distal  to  the  injury 
and  with  insufficient  force  to  be  of  any  utility  even  if  it  were 
in  a  proper  position. 

Probably  the  strongest  argument  towards  the  broader 
use  of  tourniquets  in  the  field  is  the  experience  of  the  United 
States  military,63-65  such  as  in  Iraq  where  the  combination  of 
aggressive  hemorrhage  control  and  rapid  transport  has  pro¬ 
duced  minimal  complications  associated  to  tourniquet  use.66' 
69  A  few  anecdotal  reports  of  deaths  that  may  have  been 
preventable  by  the  timely  application  of  tourniquets  for  con¬ 
trol  of  bleeding  have  also  emerged  from  the  battlefields  of  the 
Middle  East  and  serve  to  point  out  that  while  improvements  in 
care  have  been  made,  there  are  still  cases  that  can  be  learned 
from.70  While  the  tourniquets  can  not  be  given  sole  credit, 
their  ability  to  allow  those  who  would  have  otherwise  bled  out 
to  receive  the  full  benefit  of  modem  trauma  care  as  was  de¬ 
scribed  by  the  Balad  vascular  team  and  others,  early  thrombec¬ 


tomy  and  heparin  administration  along  with  vascular  recon¬ 
struction  or  shunting  and  fasciotomy  when  necessary  —  can 
not  be  denied. 

The  use  of  tourniquet  as  a  “stopgap”  measure  in  com¬ 
bat56  with  reassessment  of  the  necessity  of  the  tourniquet  as 
soon  as  situational  conditions  allow,  is  part  of  the  Tactical  Com¬ 
bat  Casualty  Care  course  the  United  States  Army  conducts.71,72 
This  emphasis  on  conversion  to  less  aggressive  means  of  hem¬ 
orrhage  control  whenever  possible  may  be  one  reason  that  re¬ 
ports  from  the  Iraq  theater  of  operations  describe  the  presence 
of  unnecessary  tourniquets  upon  arrival  at  medical  facilities  as 
infrequent.  This  attitude  has  been  incorporated  into  the  military 
version  of  the  Prehospital  Trauma  Life  Support  (PHTLS)  man¬ 
ual,73  which  is  widely  used  in  the  education  not  only  of  military 
personnel,  but  also  in  the  education  of  tactical  medics  in  the 
law  enforcement  community  as  well.  Even  some  staunch  op¬ 
ponents  of  the  widespread  use  of  tourniquets  admit  that  the 
temporary  use  of  tourniquets  under  tactical  conditions  or  sim¬ 
ilar  circumstances  is  acceptable  to  effect  the  safe  extraction  of 
the  wounded  party.40,41 

The  rapid  employment  of  tourniquets  may  also  provide 
an  opportunity  to  improve  the  prognosis  for  those  who  might 
otherwise  not  receive  care  due  to  the  severity  of  their  injuries 
in  a  mass  casualty  situation  where  triage  principles  are  applied. 
The  expedient  control  of  extremity  hemorrhage  may  allow  a 
few  of  these  patients  to  survive  long  enough  for  them  to  be 
evacuated  even  when  a  medic  may  be  forced  to  move  on  to  an¬ 
other  patient  due  to  prioritization.74  This  is  similar  to  tech¬ 
niques  employed  in  damage  control  surgery  —  in  both  combat 
and  civilian  settings  —  where  pneumatic  tourniquets  have  been 
used  in  place  of  vascular  clamps  to  allow  the  control  of  more 
immediately  life  threatening  thoracic  and  abdominal  injuries,  as 
well  as  in  isolated  orthopedic  cases  prior  to  reconstruction  or 
shunting.66'67,75'76  It  has  also  been  utilized  for  the  control  of 
hemorrhage  during  ongoing  emergency  department  resuscita¬ 
tion  of  combat  casualties.77  While  the  possibility  of  such  a  tech¬ 
nique  being  utilized  outside  of  a  medical  facility  is  speculative 
at  this  point,  it  might  be  worthy  of  further  investigation  to  de¬ 
termine  the  feasibility  and  utility  of  such  a  recommendation. 

The  use  of  tourniquets,  while  beneficial  to  many  of 
those  wounded  in  combat  or  with  otherwise  uncontrollable 
bleeding,  is  not  without  its  hazards  and  potential  complications. 
Any  use  of  a  tourniquet  must  be  with  full  awareness  of  the  risks 
involved  and  to  brush  these  aside  would  be  to  abandon  one  of 
the  basic  tenets  of  evidence  based  medical  practice 

Most  of  the  complications  stemming  from  tourniquet 
use  are  either  the  result  of  direct  pressure  on  underlying  tissues 
or  the  byproducts  of  ischemia  distal  to  the  site  of  application. 
While  most  of  the  complications  that  have  been  reported  in  as¬ 
sociation  with  their  use  (both  for  control  of  hemorrhage  and  as 
an  adjunct  to  surgery)  have  been  localized,  there  are  systemic 
complications  that  can  result  including  thromboembolic 
events,78  most  notably  pulmonary  embolism,  renal  failure  due 
to  rhabdomyolysis, 79-84  lactic  and  respiratory  acidosis,  hyper¬ 
kalemia,  arrhythmias,  and  shock.85 

The  use  of  tourniquets  during  elective  surgery  has  led 
to  reports  of  cardiac  arrest  secondary  to  circulatory  overload  in 
patients  with  poor  cardiac  reserve  resulting  from  a  functional 
increase  in  the  circulating  blood  volume.  This  is  likely  to  not 
be  a  factor  in  a  hypovolemic  trauma  patient  but  may  play  a  role 
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in  the  case  of  a  patient  with  underlying  heart  disease  who  is 
being  fluid  resuscitated  with  a  tourniquet  in  place.  Tourniquet 
removal  postoperatively  has  produced  transient  increases  in 
end-tidal  carbon  dioxide  levels,  and  transient  decreases  in  cen¬ 
tral  venous  pressure  and  blood  pressure.  The  former  may  be  of 
significance  in  a  patient  with  head  trauma,  but  the  effect  can  be 
minimized  through  hyperventilation  of  the  patient.  Release  of 
a  tourniquet  has  also  been  described  to  induce  brief  systemic 
thrombolysis  as  a  result  of  the  stimulation  of  various  anticoag¬ 
ulation  mechanisms  by  ischemia.86 

Localized  complications  have  included  pain,  erythema 
or  localized  bullous  skin  lesions,  nerve  damage78,87  from  pares¬ 
thesias  to  paralysis  of  the  affected  limb,  vascular  spasm,  frac¬ 
ture  of  atheromatous  plaque,  muscle  injury,88  gangrene  and 
other  infectious  complications,  edema,  to  compartment  syn¬ 
drome.78  The  nerve  and  muscle  injuries  may  be  transient  or 
permanent  in  nature,89  although  the  latter  is  exceedingly  un¬ 
common  in  most  settings  today  where  tourniquets  are  utilized 
for  hemorrhage  control.  This  is  due  to  a  strong  positive  corre¬ 
lation  between  the  length  of  time  the  tourniquet  is  in  place  and 
the  rate  and  severity  of  complications  that  result.39,90  A  similar 
correlation  exists  with  the  amount  of  pressure  produced  by  the 
tourniquet,91'92  but  this  is  mainly  an  issue  with  improvised 
tourniquets  and  those  with  a  width  of  one  inch  or  less.  It  should 
also  be  noted  that  patients  with  preexisting  neuropathies,  such 
as  those  associated  with  diabetes  or  alcohol  abuse,  appear  to 
be  at  an  increased  risk  of  nerve  injury,93  and  other  factors  may 
also  serve  to  predispose  patients  to  nerve  related  complications. 

Complications  of  questionable  association,  due  to  a 
lack  of  corroborating  clinical  evidence  in  injured  human  sub¬ 
jects  to  support  such  claims,  include  the  possible  affects  of  in¬ 
flammatory  mediators  on  the  gut  mucosa  following  ischemia  of 
a  limb.  This  assertion  was  made  by  persons  with  a  stated  dis¬ 
trust  of  the  use  of  tourniquets  and  was  accompanied  by  an  un¬ 
substantiated  claim  that  the  use  of  a  tourniquet  in  the 
hypotensive  patient  places  the  patient  at  a  “considerable  risk” 
of  loss.41  contentions  are  largely  refuted  by  the  volume  of  cases 
that  have  been  recently  entered  into  the  literature  as  a  result  of 
current  military  operations  without  any  indication  that  serious 
complications  of  a  systemic  or  localized  nature  have  been  fre¬ 
quently  associated  with  the  short  term  (<  2  hrs)  use  of  tourni¬ 
quets  for  hemorrhage  control.  It  is  for  this  reason  that  until 
evidence  supporting  such  claims  of  negative  systemic  out¬ 
comes  stemming  directly  and  without  question  from  the  use  of 
tourniquets  by  properly  trained  and  equipped  medical  profes¬ 
sionals,  the  assertions  to  that  effect  must  be  viewed  with  a  cer¬ 
tain  degree  of  skepticism. 

Failure  of  a  tourniquet  is  usually  the  result  of  insuffi¬ 
cient  pressure,  but  this  can  easily  be  prevented  by  reinforcing 
during  the  training  of  those  who  will  be  employing  such  de¬ 
vices  that  total  arterial  occlusion  is  the  goal.  There  have  been 
isolated  cases  reported  among  surgical  patients  where  extreme 
calcification  of  the  arteries  prevented  effective  use  of  tourni¬ 
quets  for  the  establishment  of  a  bloodless  field.94'96  This  is  un¬ 
likely  however  to  be  a  significant  factor  in  the  use  of 
tourniquets  for  hemorrhage  control. 

There  are  still  several  unanswered  or  only  partially  an¬ 
swered  questions  regarding  the  use  of  tourniquets  and  the  at¬ 
tendant  complications,  infrequent  as  they  may  be  in  current 
practice.  These  include  the  role  of  hypothermia31,97"101  and 


agents  such  as  antioxidants  in  minimizing  muscle  and  nerve 
damage  from  ischemia.  The  former  has  already  been  demon¬ 
strated  to  be  of  benefit  on  a  limited  basis,  with  even  a  mar¬ 
ginal  (2-3  degrees  Celsius)  decrease  in  muscle  temperature 
has  been  shown  to  be  beneficial.32  Further  research  into  these 
aspects  of  trauma  care,  and  others,  are  still  needed  and  there¬ 
fore  should  be  encouraged. 

The  use  of  the  tourniquet  in  hemorrhage  control  is 
likely  to  remain  controversial  for  the  near  future;  however, 
given  the  best  evidence  available  mandates  serious  reconsid¬ 
eration  of  the  attitudes  that  we  as  a  profession  hold  toward  this 
practice.  While  there  are  potential  risks  involved  in  the  uti¬ 
lization  of  tourniquets  should  not  be  overlooked,  expeditious 
and  clinically  and/or  situation  appropriate  application  in  the 
presence  of  potentially  life  threatening  hemorrhage  is  in  keep¬ 
ing  not  only  with  the  standards  of  the  medical  professions,  but 
accordingly  so  with  the  best  interests  of  the  patient. 

Based  upon  the  best  evidence  available  from  the  lit¬ 
erature,  the  following  conclusions  are  drawn: 

•  Emergency  medical  personnel,  both  civilian  and 
military,  should  be  trained  in  and  equipped  for  the 
proper  use  of  tourniquets;  the  focus  of  first-aid 
training  for  civilian  populations  should  continue  to 
deemphasize  their  use  and  focus  instead  on  early 
medical  assistance  and  the  use  of  direct  pressure  to 
control  hemorrhage. 

•  No  patient  should  exsanguinate  from  an  extremity 
wound  because  of  the  hesitance  of  a  medical  pro¬ 
fessional  to  utilize  a  tourniquet  to  control  bleeding 
due  to  fear  of  potential  complications. 

•  In  circumstances  such  as  combat  (or  the  civilian 
equivalent  thereof),  high  risk  of  building  collapse, 
fire,  or  explosions,  where  expedient  movement  of 
the  patient  is  necessary  for  the  safety  of  the  patient 
and  the  caregivers,  the  use  of  a  tourniquet  is  ap¬ 
propriate  to  gain  control  of  life  threatening  hem¬ 
orrhage. 

•  The  existence  of  a  mass  casualty  incident  may  be 
an  indication  for  the  use  of  tourniquets  for  tempo¬ 
rary  control  of  hemorrhage  while  the  situation  is 
brought  under  control. 

•  The  need  for  a  tourniquet  applied  to  allow  move¬ 
ment  of  a  wounded  person  or  during  a  mass  casu¬ 
alty  incident  should  be  reevaluated  at  the  earliest 
possible  time. 

•  The  mere  presence  of  an  amputation  with  hemor¬ 
rhage  does  not  necessitate  the  use  of  a  tourniquet; 
most  bleeding  from  such  injuries  are  controllable 
through  use  of  direct  pressure,  elevation,  and  pack¬ 
ing  of  the  wound.  If  these  actions  do  not  achieve 
hemostasis,  then  the  use  of  a  tourniquet  is  indi¬ 
cated. 

Tourniquets  may  be  placed  proximal  to  the  site  of  un¬ 
controllable  bleeding  around  an  impaled  object;  under  no  cir¬ 
cumstances  should  the  tourniquet  be  applied  over  the  impaled 
object. 

Tourniquets  should  not  be  applied  over  joints,  or  over 
clothing.  It  should  also  be  at  least  3-5  centimeters  from  the 
wound  margins.  The  rule  of  the  thumb  the  author  used  when 
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teaching  was  to  place  it  the  width  of  the  palm  of  a  hand  prox¬ 
imal  to  the  wound  whenever  possible,  as  this  provides  an  easy 
frame  of  reference. 

Any  limb  with  an  applied  tourniquet  should  be  fully 
exposed  with  removal  of  all  clothing,  and  the  tourniquet 
should  never  be  covered  with  a  form  of  bandage.  The  patient 
should  be  clearly  marked  so  as  the  presence  of  a  tourniquet 
will  be  know,  along  with  the  time  it  was  placed.  It  may  also 
be  advisable  to  instruct  a  conscious  patient  to  tell  every  med¬ 
ical  provider  they  come  in  contact  with  about  the  presence  of 
a  tourniquet. 

Continued  bleeding  (other  than  medullary  oozing 
from  fractured  bones)  distal  to  the  site  of  the  tourniquet  is  a 
sign  of  insufficient  pressure  and  a  need  to  tighten  the  tourni¬ 
quet  further. 

A  tourniquet  should  not  be  loosened  in  any  patient 
with  obvious  signs  of  shock,  amputation  that  necessitated  use 
of  such  a  device  to  control  bleeding,  recurrent  hemorrhage 
upon  release  of  the  tourniquet,  or  any  case  where  the  hemor¬ 
rhage  associated  with  the  wound  would  be  expected  to  be  un¬ 
controllable  by  any  other  means. 

Any  tourniquet  that  has  been  in  place  for  more  than 
six  hours  should  be  left  in  place  until  arrival  at  a  facility  ca¬ 
pable  of  definitive  care. 
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mission  of  Elsevier. 

Background:  Tactical  combat  casualty  care  (TCCC)  is  a  system  of  prehospital  trauma  care  designed  for  the  combat  envi¬ 
ronment.  Although  widely  adopted,  very  few  studies  have  reported  on  how  TCCC  interventions  are  actually  delivered  on 
the  battlefield,  from  a  quality  of  care  perspective.  Study  Design:  This  was  a  prospective  study  of  all  trauma  patients  treated 
at  the  Role  3  multinational  medical  unit  (MMU)  at  Kandahar  Airfield  Base  from  February  7,  2006  to  May  30,  2006.  Pri¬ 
mary  outcomes  were  whether  or  not  two  TCCC  interventions  were  underused,  overused,  or  misused.  Interventions  studied 
were  needle  decompression  of  tension  pneumothoraces  and  tourniquet  application  for  exsanguinating  extremity  injuries. 
Results:  One  hundred  thirty-four  trauma  patients  were  treated  at  the  Role  3  MMU  during  the  study  period.  Six  patients  had 
eight  tourniquets  applied.  Five  tourniquets  were  applied  to  four  patients  appropriately  and  saved  their  lives.  There  was  one 
case  of  misuse  where  a  venous  tourniquet  was  applied.  There  was  one  case  of  overuse  where  one  patient  had  two  tourni¬ 
quets  placed  for  4  hours  on  extremities  with  no  vascular  injury.  There  were  seven  cases  where  needle  decompression  was 
underused:  Seven  patients  presented  with  vital  signs  absent  with  no  needle  decompression.  There  was  one  case  of  overuse 
of  needle  decompression.  There  were  seven  cases  of  misuse  where  the  patients  were  decompressed  too  medially. 
Conclusions:  Tourniquets  save  lives.  Needle  decompression  can  save  lives,  but  is  usually  performed  in  patients  with  mul¬ 
tiple  critical  injuries.  TCCC  instructors  must  reinforce  proper  techniques  and  indications  for  each  procedure  to  ensure  that 
the  quality  of  care  provided  to  injured  soldiers  on  the  battlefield  remains  high. 


Abbreviations  and  Acronyms 

ND  needle  decompression 

Role  3  MMU  Role  3  multinational  medical  unit 

TCCC  tactical  combat  casualty  care 

Tactical  combat  casualty  care  (TCCC)  is  a  system  of 
prehospital  trauma  care  designed  for  the  combat  environment 
that  has  been  widely  adopted  by  many  different  military  med¬ 
ical  organizations.15  The  premise  of  TCCC  is  that  tactical 
awareness  and  appropriate  performance  of  simple  prehospi¬ 
tal  interventions  will  reduce  combat  deaths.  These  interven¬ 
tions  include  needle  decompression  (ND)  of  tension 
pneumothoraces  and  tourniquet  application  for  exsanguinat¬ 
ing  extremity  injuries. 

Many  public  agencies  have  lauded  TCCC  initiatives, 
citing  anecdotal  reports  where  TCCC  interventions  have  pre¬ 
vented  combat  deaths.6,7  No  study  has  rigorously  analyzed 
battlefield  application  of  both  these  devices  to  determine  if 
they  are  being  used  appropriately  in  the  field.  We  prospec¬ 
tively  studied  all  trauma  patients  who  were  treated  at  a  multi¬ 
national  field  hospital  at  Kandahar  Airfield  Base  to  determine 
whether  or  not  TCCC  interventions  are  being  appropriately 
applied  on  the  battlefield. 

Methods 

This  was  a  prospective  study  of  all  trauma  patients 
treated  at  the  Canadian-led  Role  3  multinational  medical  unit 
(Role  3  MMU)  established  at  Kandahar  Airfield  Base  in  sup¬ 
port  of  Operation  Enduring  Freedom  in  Afghanistan.  This 
hospital  is  roughly  equivalent  to  a  US  Combat  Support  Hos¬ 
pital  with  regard  to  capability.  All  trauma  patients  treated  at 


this  facility  from  February  7,  2006  to  May  20,  2006  were 
studied.  Inclusion  criteria  included  receiving  tourniquet  ap¬ 
plication,  ND,  or  both,  in  the  prehospital  setting.  Inclusion 
criteria  included  patients  if  they  had  prehospital  indications 
for  either  tourniquet  application,  ND,  or  both,  but  did  not  re¬ 
ceive  the  interventions.  These  indications  were  defined  a  pri¬ 
ori,  and  are  listed  here.  Patients  who  fulfilled  these  inclusion 
criteria  were  subject  to  a  full  chart  review  by  the  study  in¬ 
vestigators. 

The  Canadian  Trauma  Registry  for  this  institution 
was  used  to  identify  demographics  and  injury  data.  This 
trauma  registry  was  a  pilot  project  initiated  by  HT  to  deter¬ 
mine  whether  or  not  such  a  registry  could  help  with  quality 
improvement  of  trauma  care  at  the  Role  3  MMU.  The  Cana¬ 
dian  Trauma  Registry  contains  only  information  about  each 
patient,  including  basic  demographics,  basic  injury  data 
(mechanism  and  injury  severity  scores),  some  basic  physio¬ 
logic  data  on  presentation,  blood  products  transfused,  and 
surgical  procedures  performed.  It  also  lists  basic  outcomes 
from  Kandahar  only,  including  length  of  stay,  days  on  venti¬ 
lator,  and  alive  or  dead.  It  does  not  have  any  data  on  the  na¬ 
tionality  of  the  prehospital  providers,  as  often  the  Helivac 
team  does  not  present  this  information.  We  are  unable,  as  a 
result  to  discern  any  difference  between  Afghan  versus  coali¬ 
tion  prehospital  care  providers.  Study  investigators  (HT  or 
JM)  reviewed  the  clinical  history  of  each  patient.  Trauma- 
room  records,  operative  reports,  radiologic  reports,  and  hos¬ 
pital  records  were  also  reviewed.  Autopsy  reports  were  not 
reviewed.  Autopsies  are  not  performed  on  Afghans  who  die 
at  the  Role  3  MMU  facility.  We  are  not  privy  to  autopsy  re¬ 
ports  (if  any)  of  non-Canadian  coalition  soldiers  who  die  at 
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the  Role  3MMU.  All  Canadian  soldiers  who  die  in  Kandahar 
are  autopsied  back  in  Canada.  Information  about  these  results, 
as  a  rule,  is  not  relayed  back  to  the  surgical  team  at  Kandahar. 
The  primary  outcomes  were  the  appropriateness  of  each  TCCC 
intervention,  ie,  ND,  tourniquet  application,  or  both. 

Healthcare  interventions  are  appropriate  if  performed 
properly  for  accepted  indications.  Conversely,  inappropriate 
care  occurs  when  an  intervention  is  misused  (improperly  per¬ 
formed),  overused  (performed  for  an  improper  indication),  or 
underused  (not  performed  despite  proper  indications).8  We  then 
created  criteria  for  evaluating  tourniquet  application  and  ND 
for  tension  pneumothoraces  using  this  framework.  Criteria  will 
be  listed  here. 

Tourniquet  application 

Prehospital  use  of  tourniquets  was  considered  inap¬ 
propriate  by: 

1 .  Underuse  criteria:  if  a  patient  arrived  with  arterial  bleeding 
from  an  extremity  injury  without  a  tourniquet; 

2.  Overuse  criteria:  if  a  patient  without  major  arterial  bleed¬ 
ing  from  an  extremity  injury  arrived  with  a  tourniquet  ap¬ 
plied  for  longer  than  3  hours;  and 

3.  Misuse  criteria:  if  a  patient  arrived  with  arterial  bleeding 
from  an  extremity  injury  despite  having  a  tourniquet  ap¬ 
plied  (venous  tourniquet). 

ND  for  tension  pneumothoraces 

Prehospital  use  of  ND  was  considered  inappropriate  by: 

1.  Underuse  criteria:  if  a  patient  presented  with  a  history  of 
unexplained  prehospital  hemodynamic  instability,  respira¬ 
tory  distress,  or  unilateral  or  bilateral  penetrating  chest 
trauma  without  having  a  ND  performed.  Patients  with  ex¬ 
plained  hemodynamic  instability  were  considered  to  not 
have  criteria  for  ND; 

2.  Overuse  criteria:  if  a  patient  presented  with  ND  without  the 
indications  listed  previously;  and 

3.  Misuse  criteria:  if  a  patient  presented  with  NDs  performed 
for  appropriate  indications,  but  in  an  inappropriate  location 
(>2cm  medial  to  the  midclavicular  line). 

This  study  was  reviewed  by  our  institutional  review 
ethics  board  and  approved  for  waived  consent  as  no  interven¬ 
tion  was  studied.  Patients  frequently  had  altered  level  of  con¬ 
sciousness  or  spoke  different  languages,  making 
communication  more  difficult.  This  study  was  also  reviewed 
and  approved  by  the  Surgeon  General  of  the  Canadian  Forces 
Health  Services. 

Results 

During  the  4-month  study  period,  134  patients  were 
treated  at  the  Role  3  MMU  in  Kandahar,  Afghanistan.  Thirty- 
two  percent  had  suffered  penetrating  injuries  and  22%  had 
blunt  injuries.  Blast  injuries  constituted  34%  of  the  total  and 
12%  of  the  patients  had  suffered  burns.  Five  patients  were 
women,  and  the  mean  age  of  patients  was  26  (±13)  years. 
Mean  injury  severity  score  of  these  patients  was  16. 

Tourniquets 

During  this  study  period,  six  patients  had  a  total  of 
eight  tourniquets  placed.  Four  patients  had  five  tourniquets 


placed  on  injured  lower  extremities  with  arterial  injuries.  All 
of  these  had  suffered  blast  injuries.  On  removal  of  these 
tourniquets  in  the  operating  room  arterial  bleeding  recom¬ 
menced.  We  believe  the  tourniquets  saved  their  lives. 

Underuse  criteria 

No  patients  arrived  with  arterial  bleeding  from  an  in¬ 
jured  extremity  without  a  tourniquet. 

Overuse  criteria 

One  Afghan  soldier  arrived  with  one  tourniquet  on 
each  leg  after  suffering  a  penetrating  gunshot  wound  through 
each  thigh.  The  tourniquets  had  been  on  for  4  hours,  and  each 
leg  was  clearly  ischemic  on  initial  physical  examination.  On 
removal  of  the  tourniquets,  both  legs  regained  normal  perfu¬ 
sion.  On  additional  assessment,  neither  leg  had  any  hard  or 
soft  signs  of  vascular  injury,  and  had  normal  ankle-brachial  in¬ 
dices.  Fortunately,  the  compartments  of  both  legs  remained 
soft  on  repeat  physical  examination  and  fasciotomies  were  not 
required. 

Misuse  criteria 

One  coalition  soldier  arrived  after  suffering  a  partial 
amputation  to  the  upper  limb  from  an  improvised  explosive 
device.  The  ulnar  artery  was  injured,  but  the  radial  artery  was 
intact.  A  tourniquet  had  been  placed,  but  Doppler  examina¬ 
tion  revealed  ongoing  flow  to  the  distal  radial  artery.  No  other 
injuries  were  identified,  and  the  patient  remained  hemody- 
namically  stable.  The  ulnar  artery  was  easily  controlled  in  the 
operating  room. 

ND  OF  TENSION  PNEUMOTHORACES 
Underuse  criteria 

Seven  (two  coalition  military,  five  Afghan  army)  sol¬ 
diers  presented  with  vital  signs  absent.  One  was  from  blunt 
trauma,  three  were  from  penetrating  thoracic  injury,  and  three 
were  from  blast  injuries.  None  received  NDs  in  the  field. 

Overuse  criteria 

One  Afghan  soldier  fell  from  standing  during  a  unit 
physical  fitness  session.  He  reported  unilateral  chest  pain  but 
was  otherwise  stable.  He  was  needle-decompressed  twice  in 
the  field.  Apparently,  no  “gush  of  air”  was  detected  after  each 
procedure  was  performed,  so  each  needle  was  removed  and 
the  puncture  sites  were  covered  with  sterile  dressings.  Fortu¬ 
nately,  a  chest  radiograph  at  hospital  revealed  no  pneumotho¬ 
rax,  despite  the  initial  fall  and  subsequent  attempts  at  ND. 

Misuse  criteria 

Seven  NDs  were  performed  on  five  soldiers  for  ap¬ 
propriate  indications.  All  of  these  were  Afghan  army  soldiers. 
All  seven  decompressions  were  performed  at  least  2cm  me¬ 
dial  to  the  midclavicular  line.  No  major  complications  result¬ 
ing  from  the  NDs  were  identified. 

Discussion 

Bellamy9  analyzed  the  causes  of  death  from  land  com¬ 
bat  using  historic  wound  data  collected  by  researchers  inter¬ 
ested  in  the  effectiveness  of  different  munitions  during  the 
Vietnam  War.  He  defined  preventable  combat  deaths  as  acute 


66 


Journal  of  Special  Operations  Medicine  Volume  9,  Edition  1  /  Winter  09 


airway  obstruction,  tension  pneumothorax,  and  exsanguina- 
tions  from  traumatic  amputation  based  on  the  availability  of 
effective  prehospital  treatment  modalities  for  these  conditions. 
Subsequently,  Bellamy  found  that  15%  of  all  combat  deaths 
were  preventable:  traumatic  amputations  caused  9%  of  deaths, 
tension  pneumothorax  caused  5%,  and  airway  obstruction 
caused  1%. 

Based  on  this  study,  and  reinforced  by  an  analysis  of 
casualties  sustained  during  the  American  mission  to  Somalia  in 
1993, 10  Butler  and  colleagues1  derived  a  system  of  prehospital 
trauma  care  called  tactical  combat  casualty  care.  TCCC  has  re¬ 
placed  Basic  Trauma  Life  Support  and  ATLS  as  the  basis  for 
the  prehospital  trauma  management  of  injured  soldiers  in  the 
tactical  environment.2  Versions  of  TCCC  have  now  been 
adopted  by  the  US  military,2  Israeli  Defense  Force,3  British 
Army,4  and  Canadian  Forces.5  The  expectation  of  these  agen¬ 
cies  is  that  simple  prehospital  interventions,  such  as  ND  of  ten¬ 
sion  pneumothoraces  and  tourniquet  application,  will  reduce 
combat  deaths. 

Despite  widespread  use  of  TCCC  in  combat  care,  very 
little  has  been  reported  on  how  TCCC  interventions  are  actu¬ 
ally  being  applied  on  the  battlefield.  This  is  particularly  im¬ 
portant  as  these  skills  have  potential  complications,  and  are 
being  taught  to  many  soldiers  with  nonmedical  backgrounds 
before  overseas  deployments.12 

Like  other  studies,11  we  believe  that  tourniquets  save 
lives.  Tourniquets  are  being  placed  appropriately  on  soldiers 
suffering  traumatic  amputations  from  blast  injuries.  TCCC 
courses  must  reinforce  the  distinction  between  venous  and  ar¬ 
terial  tourniquets  in  patients  without  amputations.  Venous 
tourniquets  do  not  occlude  arterial  inflow  to  an  extremity  but 
promote  venous  congestion.  Venous  tourniquets  increase 
bleeding  from  injured  extremities  and  must  be  avoided.5 

TCCC  courses  must  also  reinforce  the  need  to  remove 
tourniquets  to  reassess  extremity  bleeding  in  patients  without 
traumatic  amputations  once  the  patient  and  caregiver  are  no 
longer  under  effective  enemy  fire  (tactical  field  phase  of  care). 
Although  there  is  some  controversy  surrounding  this  issue,12- 
15  we  believe  that  the  risks  of  iatrogenic  ischemic  injury  out¬ 
weigh  the  risk  of  increased  blood  loss,  especially  in  situations 
where  evacuation  times  to  surgical  facilities  are  variable.  We 
believe  that  pressure  dressings  need  to  be  considered  for  re¬ 
placing  tourniquets  if  no  arterial  bleeding  is  observed  on  re¬ 
assessment. 

We  were  unable  to  determine  if  NDs  actually  saved 
lives  or  if  failure  to  perform  NDs  (despite  appropriate  indica¬ 
tions)  resulted  in  preventable  deaths.  Most  of  these  patients 
suffered  severe  multisystem  injuries.  Patients  who  had  NDs 
performed  in  the  field  still  presented  with  ongoing  instability 
at  the  Role  3  MMU,  despite  ND.  Likewise,  patients  who  pre¬ 
sented  with  vital  signs  absent  also  had  either  accompanying 
severe  brain  injury,  exsanguinating  hemorrhage,  or  both,  which 
might  have  accounted  for  their  death,  despite  the  lack  of  ND. 
Even  so,  TCCC  courses  can  reinforce  the  concept  that  patients 
presenting  with  appropriate  indications  (especially  patients 
who  are  vital  signs  absent)  should  receive  bilateral  ND  —  very 
little  extra  harm  can  arise  from  such  a  recommendation. 

We  were  able  to  identify  a  consistent  trend  in  techni¬ 
cal  errors  in  performing  ND  in  the  field.  All  NDs  were  per¬ 
formed  at  least  2cm  medial  to  the  midclavicular  line,  and  well 


within  the  cardiac  box.16  This  error  in  technique  risks  inadver¬ 
tent  injury  to  the  heart  or  great  vessels,17  especially  with  the 
growing  tendency  for  using  longer  needles  in  the  military  set¬ 
ting.18  This  finding  is  consistent  with  studies  of  NDs  performed 
in  volunteer  studies  of  emergency  physicians.19  TCCC  courses 
must  reinforce  landmarks  for  performing  ND.  Soldiers  often 
have  to  perform  this  procedure  in  the  dark  and  under  difficult 
conditions.  They  might  forget  that  the  clavicle  extends  into  the 
shoulder  apparatus.  Soldiers  should  be  cautioned,  as  an  extra 
precaution,  about  performing  NDs  if  their  landmark  appears 
medial  to  the  nipple  line. 

Limitations  of  the  study 

The  major  limitation  of  this  study  is  its  small  size.  The 
magnitude  of  the  trends  noted  in  this  study  is  unknown  because 
of  its  size.  Nevertheless,  larger  prospective  studies  of  care  de¬ 
livered  on  the  battlefield  are  difficult  to  conduct  because  of  lim¬ 
ited  resources  and  personnel  at  field  hospitals.  The  conclusions 
of  this  study  are  easy  to  implement,  have  no  additional  costs, 
and  risk  no  additional  harm  to  patients. 

Another  major  limitation  is  the  heterogeneous  nature 
of  prehospital  training  and  care  provided  by  the  medics  in¬ 
volved  with  this  study.  Many  nations  participate  or  have  par¬ 
ticipated  in  Operation  Enduring  Freedom,  and  medic  training 
and  protocols  can  vary.  This  report,  as  such,  makes  no  com¬ 
ment  on  the  TCCC  training  conducted  by  any  one  country. 

Another  limitation  of  this  study  is  that  we  used  explicit 
criteria  to  assess  the  appropriateness  of  care  delivered  on  the 
battlefield.  There  are  two  common  methods  used  to  determine 
“appropriateness  of  care”:  implicit  review  and  explicit  review.20 

In  implicit  review,  a  reviewing  panel  determines  the 
“appropriateness  of  care”  for  each  patient  by  comparing  the  ac¬ 
tual  process  of  care  against  his  or  her  own  knowledge  and  opin¬ 
ion  of  what  optimal  care  is.  Implicit  review  is  highly 
idiosyncratic  and  reviewer-dependent.  We  used  explicit  review, 
where  we  compared  the  actual  process  of  care  against  a  set  of 
criteria  that  spell  out  what  the  elements  of  adequate  process 
should  have  been.  There  can  be  some  debate  about  the  selec¬ 
tion  of  the  criteria,  but  judgments  made  by  explicit  review  can 
be  almost  reviewer-independent.21  Explicit  review  also  tends  to 
be  insensitive  to  nuances  of  care.22  In  explicit  review,  the  bur¬ 
den  of  accuracy  falls  on  the  criteria,  not  on  the  reviewer. 

In  this  study,  we  prospectively  studied  the  appropri¬ 
ateness  of  TCCC  interventions  being  performed  on  the  battle¬ 
field.  We  found  that  tourniquet  application  saved  lives  from 
exsanguination.  We  were  unable  to  demonstrate  that  NDs 
saved  lives.  Even  so,  TCCC  instructors  must  continually  rein¬ 
force  the  appropriate  indications  and  techniques  for  conduct¬ 
ing  these  procedures  to  avoid  systematic  errors  that  detract  from 
the  quality  of  care  delivered  on  the  battlefield  to  injured  sol¬ 
diers. 
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Biotechnology  has  an  increasingly  extensive  use  for  military  purposes.  With  the  upcoming  age  of  biotechnology, 
military  operations  are  depending  more  on  biotechnical  methods.  Judging  from  the  evolving  law  of  the  theory  of  command, 
the  command  of  biotechnology  is  feasible  and  inevitable.  The  report  discusses  some  basic  characteristics  of  modem  theo¬ 
ries  of  command,  as  well  as  the  mature  possibility  of  the  command  theory  of  military  biotechnology.  The  evolution  of  the 
command  theory  is  closely  associated  with  the  development  of  military  medicine.  This  theory  is  expected  to  achieve  suc¬ 
cesses  in  wars  in  an  ultramicro,  nonlethal,  reversible,  and  merciful  way  and  will  play  an  important  role  in  biotechnological 
identification  and  orientation,  defense  and  attack,  and  the  maintenance  of  fighting  powers  and  biological  monitoring.  The 
command  of  military  biotechnology  has  not  become  a  part  of  the  virtual  military  power  yet,  but  it  is  an  exigent  strategic  task 
to  construct  and  perfect  this  theory. 


Introduction 

Science  and  technology  not  only  lead  to  profound 
changes  in  military  power  and  form  of  war,  but  also  greatly 
enriches  the  strategic  thinking  and  vision  field.  The  military 
theory  of  command  plays  a  more  and  more  important  role  in 
controlling  new  spaces  or  domains  effectively.  It  guides  the 
development  of  military  theories  with  more  motility  and  fore¬ 
sight  and  gives  an  impetus  to  the  military  reform.  Science 
and  technology  always  leave  imprints  of  times  on  the  devel¬ 
opment  of  military  command  theory.  In  the  21st  century, 
biotechnology  is  no  doubt  one  of  the  powers  with  most  de¬ 
velopmental  potential  in  the  science  and  technological  field. 
It  is  a  practical  and  crucial  issue  that  the  effect  of  biotech¬ 
nology  on  the  military  theory  of  command  should  be  studied 
and  the  relevant  military  strategies  should  be  taken.  More¬ 
over,  the  emergence  of  war  based  on  command  of  biotech¬ 
nology  will  be  the  most  profound  change  in  the  history  of 
military  medicine. 

Command  of  the  war  is  a  right  to  control  the  war  and 
also  the  freedom  to  initiate,  continue,  or  cease  military  oper¬ 
ations.  In  a  certain  sense,  the  process  of  war  is  a  process  of 
competing  for  command.1  The  modern  theory  of  command 
is  a  means  to  ensure  that  our  own  elements  of  battle  be  fully 
exerted  in  a  certain  space  and,  at  the  same  time,  prevent  the 
corresponding  elements  of  enemies  from  exertion.  Theories 
like  the  command  of  the  sea  by  Alfred  Thayer  Mahan2  and  the 
command  of  the  air  by  Giulio  Douhet  accelerated  the  devel¬ 
opment  of  military  technology  in  both  naval  and  air  battles. 
The  theory  of  command  develops  with  advances  in  science 
and  technology,  which  may  be  an  important  basis  for  mili¬ 
tary  strategy  of  the  21st  century.  Meanwhile,  the  pattern  of 
warfare  and  the  mode  of  military  operation  may  exhibit  evo¬ 
lutionary  changes. 

The  development  of  the  theory  of  command  also  im¬ 
pacts  that  of  military  medicine.  For  example,  the  emergence 
of  military  opposition  that  was  based  on  novel  command  was 
followed  by  the  birth  of  military  nautical  medicine,  military 
aviation  (space)  medicine,  ergonomics,  military  operational 
medicine,  ionizing  irradiation,  and  operational  environmen¬ 
tal  medicine.  The  command  of  biotechnology  is  of  special 
guiding  importance  to  military  medicine. 


The  command  of  biotechnology  is  a  superior  domi¬ 
nance  of  military  biotechnological  application  based  on  the 
microcosm  of  life  structure  within  a  certain  period  of  time,  in¬ 
cluding  the  effective  defense  and  attack  through  modern  bi¬ 
ological  techniques  the  monitoring,  sustaining,  and 
reinforcement  of  personal  competition  in  battles,  the  insur¬ 
ance  of  the  living  quality  of  our  people  (army  men  and 
women  and  civilian),  and  the  protection  of  the  ecological  en¬ 
vironments  in  battlefields.  It  will  bring  enormous  changes 
to  the  style  of  war  and  the  theories  of  battles.  It  brings  about 
brand-new  criteria  for  military  medicine  in  terms  of  demand 
of  military  operation,  and  also  causes  evolutionary  changes  in 
the  connotation  and  essence  of  military  medicine. 

The  struggle  of  biotechnological  dominance  is  a 
competence  in  modern  science  and  technology,  especially  in 
biotechnology  and  military  medicine.  The  meanings  of  the 
command  theory  of  biotechnology  consist  of:  taking  a  whole 
or  partial  lead  in  the  military  application  of  biotechnology; 
making  biotechnology  a  real  power  of  defense  and  attack; 
maintaining  a  long-lasting  advantage  in  competition  of  mili¬ 
tary  biotechnology  on  a  large  scale.  The  concept  put  forward 
does  not  aim  at  modern  wars,  but  at  future  military  reforms. 
It  is  to  build  a  foundation  of  intellective  innovation,  system 
construction,  and  advance  defense  with  a  notion  of  the  com¬ 
mand  of  biotechnology,  the  research  and  development  of 
modern  biotechnologies,  and  the  effect  of  military  establish¬ 
ment. 

Formation  of  the  Command  of  Biotechnology 

Apart  from  great  social  benefits,  modern  biotech¬ 
nology  possesses  increasing  military  values.  Some  biotech¬ 
nologies  related  with  military  affairs  show  great  advantages 
in  rescuing  war  injuries,  strengthening  the  power  to  fight,  re¬ 
sisting  fatigue,  sensing  and  battlefield  monitoring,  and  man¬ 
ufacturing  military  materials.3"5  In  fact,  many  modern 
biotechnologies  will  gradually  take  on  a  characteristic  of  at¬ 
tack  and  will  be  used  directly  as  means  of  defense  and  attack. 
Biotechnologies  will  have  an  all-round  and  profound  influ¬ 
ence  on  the  future  war.  Therefore,  the  one  who  leads  and 
dominates  the  military  biotechnological  field  will  achieve 
success  in  wars.  The  future  war  will  be  the  one  based  on  the 
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command  of  military  biotechnology.  From  the  connotation  of 
the  command  theory  and  the  relevant  practice  of  war,  we  see 
the  following  characteristics  of  the  military  theory  of  command. 

Change  in  Cognitive  Ability  at  Higher  Level 

The  human  military  confrontation  is  an  integration  of 
damage  efficiency  and  cognitive  ability.  Their  conjunct  and  in¬ 
terlaced  development  results  in  a  continuous  military  reform. 
The  change  of  cognitive  ability  originated  from  the  develop¬ 
ment  of  science  and  technology  driven  by  the  motive  of  ex¬ 
ploring  nature.  The  origin  and  growth  of  the  command  theory 
of  the  sea  indicate  that  the  advancement  of  cognition  greatly 
promoted  the  sea  power.  The  early  navigation  landmarks,  di¬ 
rectional  compass,  orientable  astronomical  instruments,  and  the 
timing  and  logging  techniques  built  a  solid  basis  of  oceango¬ 
ing  operations.  The  emergence  of  other  command  theory  of  the 
sea  has  close  relation  with  the  application  of  seaplane,  hy¬ 
drophone,  and  telecommunication,  and  the  development  of 
radars  on  naval  ships,  mechanical  and  electrical  directors,  and 
other  subaqueous  detecting  devices.6  Other  theories  of  com¬ 
mand  are  also  supported  by  similar  obvious  cognitive  courses. 

The  establishment  and  enrichment  of  biological  infor¬ 
matics  embodies  the  rapid  development  of  modern  biotechnol¬ 
ogy,  which  is  concerned  with  genes  and  sequences,  structures, 
and  functions  of  proteins  that  reveal  the  mysteries  of  life.  The 
scale  of  the  top  three  databases  of  biological  informatics  is  ex¬ 
panding  by  geometric  series.  The  development  of  modern 
biotechnology  is  also  embodied  by  the  innovation  and  perfec¬ 
tion  of  many  biological  techniques  and  methods,  including 
DNA  recombination,  gene  modification,  gene  cloning,  exoge¬ 
nous  gene  expression  synergy,  gene  targeting,  stem  cell  tech¬ 
nology,  and  tissue  engineering,  etc.  These  technical  tools  have 
greatly  promoted  understanding  of  life  and  helped  to  clarify  the 
relationship  between  life  pattern  and  military  struggle  for  hu¬ 
mans.  Therefore,  they  are  possibly  to  be  applied  to  military 
purposes. 

Multidimensional  Expansion 

Exploration  and  cognition  expanded  from  the  primitive 
state  and  space  of  living  to  multidimensional  space  time.  Hu¬ 
mans’  exploration  and  cognition  of  a  new  space  is  the  most 
prominent  symbol  of  brand-new  technological  revolution  — 
the  formation  of  new  battlefields  or  main  technical  domains. 
With  the  advancement  of  military  technology,  the  command 
theories  have  gone  across  the  land  and  stretched  to  the  sea,  the 
air,  and  space.  Today,  the  normal  physical  spaces  have  been 
completely  dug  up  and  the  new  battlefields  will  be  found  in  new 
technical  domains.  The  command  theories  in  battlefields  are 
still  undergoing  a  displacement  with  the  development  of  sci¬ 
ence  and  technology  and  the  special  expansion  of  human  ac¬ 
tivities.  The  evolution  of  the  theories  symbolizes  the  center  of 
gravity  for  subduing  in  war  is  changing. 

Modern  biotechnology  opens  a  new  space  of  explo¬ 
ration  complicated  and  diversified-the  microcosm  of  life.  The 
development  of  modern  biotechnology  experiences  a  process 
of  cognition  of  vital  phenomena  from  macro  to  micro  levels. 
The  invention  of  the  electron  microscope  makes  it  possible  for 
us  to  observe  a  life  structure  less  than  1  angstrom.  What  is 
more,  our  exploration  for  the  nature  of  life  has  reached  the  mo¬ 
lecular  level  of  a  protein  or  a  gene.  Now  that  the  military  the¬ 


ory  of  command  is  to  conquer  a  certain  space  in  battles,  ei¬ 
ther  the  land,  sea,  air,  or  outer  space,  if  technical  conditions 
permitted,  the  cognitive  extension  of  human  beings  into  the 
ultramicro  space  is  reasonable  and  inevitable.  That  will  fi¬ 
nally  alter  the  center  of  gravity  in  military  affairs  to  obtain 
an  upper  hand.  Once  biotechnology  is  applied  to  battles,  the 
more  that  is  known  about  the  ultramicro  world  of  life,  the 
more  freedom  one  will  have  to  take  actions.  This  ensures  the 
ability  to  take  the  lead  and  dominate  in  military  operations. 

Upgrade  of  the  Means  and  Power  of  Conquest 

Rather  than  annihilation  of  corporeal  destruction,  the 
military  theory  of  command  pursues  a  conquest  emphasizing 
destruction  of  economic  foundation  to  antagonism  and  sup¬ 
pression  of  technology,  which  is  characterized  by  farther 
strike,  wider  injury,  more  precise  attack,  and  all-round  con¬ 
tainment.  However,  “Now  war  is  always  the  shock  of  two 
hostile  bodies  in  collision,  not  the  action  of  a  living  power 
upon  an  inanimate  mass.”7  The  object  of  war  is  always 
human  beings.  Therefore,  to  win  a  war  is  to  take  initiative  in 
attack,  resistance,  organization,  apperception,  judgment,  and 
mental  endurance  so  as  to  suppress  enemies.  With  the  up¬ 
grade  of  the  means  of  conquest,  the  military  theory  of  com¬ 
mand  is  pointing  at  the  biological  characteristics  of  human 
beings  by  divesting  their  exterior  ability  of  attack  and  de¬ 
fense. 

Revolutionary  breakthroughs  on  biotechnology  have 
been  made  by  the  progress  of  science  and  technology.  It  has 
not  only  brought  a  more  accurate  understanding  of  life  itself, 
but  also  the  power  of  regulation.  Modern  biotechnical  de¬ 
velopment  has  changed  the  former  attributes  of  biotechnol¬ 
ogy  in  military  applications.  In  the  past,  biotechnology  was 
mainly  used  in  the  prevention,  diagnosis,  and  treatment  of  in¬ 
juries  and  diseases.  Now,  discoveries  made  in  the  exploration 
of  human  health  through  biotechnological  methods  can  clar¬ 
ify  the  law  of  life  at  the  molecular  level,  which  makes  it  pos¬ 
sible  to  regulate  and  control  the  functions  of  human  bodies  by 
adjusting  its  ultramicro  structures  to  gain  powers  of  defense 
and  attack.  Since  war  is  an  act  of  violence  aiming  at  annihi¬ 
lating  enemies  or  depriving  them  of  resistant  abilities,  the 
modern  biological  techniques  used  for  attack  purposes  have 
a  more  direct  and  precise  target  at  humans  than  other  meth¬ 
ods,  which  will  play  a  more  important  role  in  future  military 
operations. 

Following  the  Principles  of  Time-Effectiveness  and 
Benefit 

The  military  theory  of  command  emphasizes  obtain¬ 
ing  benefits  and  other  advantages.  It  not  only  seeks  military 
balance  of  powers,  but  also  heads  for  a  destination  more  ef¬ 
ficient,  economical,  and  beneficial.  For  instance,  the  basic 
train  of  thought  in  the  command  of  the  sea  was  always  en¬ 
tangled  with  traffic  efficiency,  trade  channels,  wealth  amass¬ 
ment,  and  expansion  of  governance.2  The  technical  domain 
in  which  a  command  theory  appears  is  often  synchronized 
with  the  economic  rise  and  fall  of  national  or  international 
interest  groups  and  in  accordance  with  the  dominant  field  of 
the  time  in  the  social  development. 

On  one  hand,  the  driving  force  of  the  biotechnolog¬ 
ical  advancement  comes  from  the  requirement  of  promoting 
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human  health  and  standards  of  living.  It  bears  motivation  to 
pursue  social  benefits  and  has  a  wide  developmental  prospect. 
In  the  last  decade,  the  international  productive  value  of  the 
biotechnological  industry  increased  by  five  times  every  3 
years.  In  developed  countries,  the  increasing  speed  is  ap¬ 
proximately  25%  to  30%.  In  the  21st  century,  the  scale  of  in¬ 
dustries  related  to  biological  economy  will  be  10  times  that  of 
the  information  technology  industry,  which  will  dominate  in 
international  economic  growth.8  Therefore,  an  effort  made  to 
lead  and  control  in  the  biotechnological  field  not  only  has  mil¬ 
itary  significance,  but  can  also  cement  our  comprehensive  na¬ 
tional  strength  through  the  boost  of  social  economy. 

On  the  other  hand,  as  described  in  The  Art  ofWar  by 
Sun  Zi,  “Those  skilled  in  war  subdue  the  enemy’s  army  with¬ 
out  fighting  hard.  They  capture  the  enemy’s  cities  without  a 
storming  attack  and  overthrow  his  state  without  an  excessive 
and  perpetual  damage.  Their  aim  must  be  to  take  all  under 
heaven  intact  through  strategic  superiority.”9  With  the  par¬ 
ticipation  of  modern  military  biotechnology,  the  military  at¬ 
tack  will  obtain  stronger  directivity  and  deterrence,  less 
casualty,  and  lighter  damage  of  the  civilization,  which  will  be 
a  merciful  conquest  that  can  increase  the  benefit  of  war. 

Trends  of  Integrated  Development 

High-technology  war  is  a  holistic  contest  of  battle 
systems,  which  results  in  a  change  of  connotation  of  the  com¬ 
mand  theory.  The  requirements  of  different  military  theories 
of  command  mingles  with  each  other  and  leaves  a  course  that 
new  theories  will  be  built  on  the  basis  of  the  pre-existing  ones 
(either  used  for  reference  or  extended)  and  all  theories  will 
support  each  other. 

Modern  biotechnology  itself  is  an  aggregation  of  the 
latest  technological  progresses.  For  example,  the  DNA  chip 
is  a  combined  result  of  research  fruits  harvested  in  physics, 
combinatorial  chemistry,  mathematics,  and  informatics.10 
Meanwhile,  the  invention  of  biosensor  and  genetically  engi¬ 
neered  computers  that  use  DNA  to  make  calculations  will  be 
helpful  for  the  command,  control,  and  transference  of  infor¬ 
mation.  The  mutual  supplement  and  penetration  of  the  com¬ 
mand  of  biotechnology  and  the  command  of  the  information, 
and  other  theories  of  command  determine  a  necessity  of  mul¬ 
tidimensional  control  of  the  sea,  air,  outer  space,  information 
and  biotechnology,  etc.,  to  triumph  in  future  military  opera¬ 
tions. 

Aggressiveness  of  Biotechnology 

Biotechnology  can  be  used  for  aggressive  purposes, 
which  is  the  key  factor  for  command  of  biotechnology.  The 
new  categories  of  injury  that  may  arise  are  the  focus  of  inter¬ 
est  of  military  medicine. 

Modern  biotechnology  reveals  pathologies  about  fac¬ 
tors  that  do  great  harm  to  people  and  provides  effective  means 
of  exploring  the  hazardous  factors  in  human  health. 
Meanwhile,  the  knowledge  can  be  used  to  bring  damages  and 
injuries  to  individuals  in  war  in  a  more  accurate  and  effective 
fashion.  Different  military  biotechnologies  can  be  chosen  in 
accordance  with  different  pathogenic  factors  to  meet  different 
military  goals.  The  attack,  therefore,  will  wound  different 
levels  of  specific  gene,  protein,  cell,  tissue,  and  organ.  It  no 
doubt  will  be  more  effective  to  cause  damages  than  conven¬ 


tional  weapons,  yet  the  nonlethal  effect  will  remain  to  be  civ¬ 
ilized  in  terms  of  postwar  reconstruction  and  hatred  control. 

With  ultrastructural  damage,  targets  are  chosen  di¬ 
rectly  from  a  nucleotide  sequence  or  a  certain  protein  struc¬ 
ture.  Affecting  the  structure  and  function  of  a  gene  or  a 
protein  as  a  damaging  effect  can  cause  human  physiological 
dysfunction.  Precision  injury  and  ultramicro  damage  are  two 
wounding  methods  of  modern  biotechnologies  based  on  ge¬ 
nomics  and  proteomics.  They  are  completely  different  from 
the  traditional  wars  that  damage  tissues  and  organs  directly 
since  they  target  the  primary  structure  of  gene  or  protein.11 

Nonlethality 

The  injuries  are  completely  different  from  those 
caused  by  traditional  weapons,  including  nuclear  and  chem¬ 
ical  weapons.  Traditional  weapons  aim  at  killing  and  de¬ 
molishing  in  an  extreme  way.  The  goal  of  precision  injury  is 
not  necessarily  to  terminate  a  life,  but  to  choose  a  degree  of 
injury  depending  on  the  purposes  of  operations  and  the  types 
of  enemies.  By  means  of  gene  regulation,  certain,  or  a  cou¬ 
ple  of,  key  physiological  functions  in  a  human  body  —  such 
as  learning,  memorizing,  balancing,  fine  manipulation,  and 
even  the  “bellicose”  character  —  can  be  injured  precisely 
without  a  threat  of  life.11  Although  ultrastructural  changes 
also  arise  in  injuries  caused  by  cold  or  hot  weapons,  such  as 
gene  changes  with  battle  wound  or  disease,  and  cancerigen- 
esis,  teratogenesis,  and  mutagenesis,  the  causativeness,  mech¬ 
anism,  and  aim  of  damage  are  completely  different. 

Reversibility 

After  the  goal  of  military  operation  is  achieved  or  er¬ 
roneous  attack  happens,  vaccines,  drugs,  or  information  about 
the  damaging  factor  and  damaging  target  can  be  provided  to 
increase  the  likelihood  of  salvage  and  saving,  exhibiting  the 
greatest  mercifulness.  Therefore,  biotechnology  aggressive¬ 
ness  gives  rise  to  relatively  merciful  conquest  as  compared  to 
other  weapons. 

Exceeding  Traditional  Biological  Warfare  Weapons 

Military  biotechnology  in  this  theory  is  to  be  used 
specifically  and  limitedly  with  its  single  purpose  of  attack¬ 
ing  military  targets  or  localized  targets.  Military  goal  can  be 
achieved  with  no  need  of  massive  killing,  thus  avoiding  in¬ 
jury  to  nonmilitary  objects  (civilians)  or  destruction  of  eco¬ 
logical  environments  and  human  civilization.  This  is  what  is 
expected  by  warfare  profit  theory  and  weapon  ethics  in  the 
21st  century. 

The  main  difference  between  military  biotechnology 
and  traditional  bioweapons  is  the  dismissal  of  the  antihuman 
massive  destruction.  Besides,  the  differences  lie  in  the  his¬ 
toric  background,  research,  and  development  concepts,  tech¬ 
niques,  injury  mechanism  and  effects,  developmental 
prospects,  and  application  ranges.12  The  significance  of  dis¬ 
tinguishing  the  modem  military  application  of  biotechnology 
from  the  traditional  bioweapons  is  to  promote  a  healthy  de¬ 
velopment  of  modem  biotechnology,  abide  by  the  Biological 
and  Toxin  Weapons  Convention  more  effectively,  and  strike 
a  blow  on  the  traditional  bioweapons,  therefore  welcoming 
new  military  progresses  and  reforms,  and  changing  the  no¬ 
tions  and  civilization  level  of  war. 
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Revolution  of  Fighting  Power 

The  military  application  of  biotechnology  will  make 
military  medicine  a  fighting  power  in  addition  to  a  tool  of 
maintaining  and  strengthening  the  fighting  power  of  the  army 
—  that  is,  forming  an  aggression  system  of  biotechnology. 
Meanwhile,  this  change  is  of  extensive  and  profound  impact. 

Maintaining  Health 

Some  biotechnology  can  strengthen  the  fighting 
power  of  the  army.  Medicine  is  going  to  promote  health,  pre¬ 
vent  disease,  and  strengthen  the  body  in  addition  to  treating 
disease.  And  the  goal  of  medicine  is  transforming  from  “sav¬ 
ing  oneself  and  killing  the  enemy”  to  “strengthening  oneself 
and  controlling  the  enemy.”  Military  medicine  should  not 
only  prevent  and  treat  disease  and  injury,  but  also  maintain 
and  promote  the  health  of  military  personnel.  Even  under 
combating  conditions,  health  protection  should  be  stressed. 
Fighting  power  criteria  for  various  conditions  should  be  for¬ 
mulated.  A  system  in  which  the  human  body  can  adjust  to 
and  be  in  harmony  with  the  environment  should  be  created. 
The  emphasis  of  health  is  unprecedented,  thus  scientifically 
increasing  the  fighting  power  of  the  army. 

Biotechnology  can  provide  the  army  with  high  titer 
vaccines  to  prevent  and  treat  contagious  diseases  following 
warfare.  Moreover,  a  biological  reserve  can  be  set  up  for  mil¬ 
itary  participants  to  store  DNA,  stem  cells,  blood,  and  bone 
marrow  samples.  This  helps  battlefield  rescue  and  organ  re¬ 
pair,  or  preparing  individualized  drugs  and  vaccines,  and  for¬ 
mulating  plans  for  disease  prevention,  nutrition,  and  training 
for  each  army  man  or  woman.13 

Bioinformation  Processing,  Monitoring,  and  Com¬ 
mand 

The  development  of  modern  biotechnology  makes  it 
possible  to  set  up  new  generation  command  systems  by  using 
biocomputing,  sensors,  or  simulated  detectors,  which  greatly 
elevates  the  level  of  the  information-based  command  plat¬ 
form.5 

A  battlefield  medical  information  system  based  on 
individual  soldiers  will  monitor  and  analyze  the  physical  and 
mental  status  of  soldiers,  and  transmit  relevant  information  to 
the  commanding  and  medical  personnel  in  a  real-time  way. 
Therefore,  the  commanding  and  medical  personnel  can  know 
the  situation  of  battlefield  medical  care  and  assess  the  fight¬ 
ing  power.  Meanwhile,  the  system  will  help  the  commander 
monitor  the  maneuver  of  the  army,  greatly  increasing  the  ef¬ 
ficiency  of  decision  making.  It  will  also  help  the  commander 
and  the  army  to  recognize  each  other. 

Innovation  of  the  Attacking  Mode 

Traditional  weapons  cause  body  damage,  and  the  ef¬ 
fect  should  be  judged  on  the  battlefield.  However,  the  dam¬ 
age  of  biotechnology  can  be  predicated  before  war  or  even  in 
laboratories.  Therefore,  the  damaging  capability,  targets,  and 
degree  of  damage  can  be  determined  according  to  the  situa¬ 
tion,  greatly  increasing  the  controllability  of  war,  and  realiz¬ 
ing  fighting  effects-based 


Versatile  Military  Applications  of  Biotechnology 

The  combination  of  information  technology  and 
biotechnology  gives  birth  to  the  biological  computer,  which 
has  greatly  increased  performance.  Moreover,  due  to  its  small 
size,  large  storage  capability,  and  low  cost,  a  great  platform 
computer  network  can  be  applied  to  each  weapon  and  each 
soldier. 

In  addition,  substantial  breakthroughs  may  also  occur 
in  the  following  areas:  military  biomaterials,  such  as  biosteel, 
bioceramics;  military  biosimulation,  such  as  simulated  mo¬ 
tive  power,  simulated  navigation,  and  structural  simulation; 
military  bioenergy,  military  food  and  drinking  water,  and  spe¬ 
cial  military  garments.14 

Conclusion 

Military  biotechnology  renovates  health  care,  fight¬ 
ing  power  monitoring,  command  efficacy,  and  military  mate¬ 
rials  and  equipment.  Its  application  tends  to  be  extensive  and 
substantial.  In  particular,  with  rapid  development  of  military 
biotechnology,  it  transforms  from  defense  to  a  balance  be¬ 
tween  attack  and  defense,  giving  rise  to  a  new  concept  of  war¬ 
fare,  a  new  balance  of  military  force,  and  new  attacking 
power.  The  new  attacking  power  exhibits  basic  traits  such  as 
ultramicro  damage,  nonlethality,  and  reversibility.  As  com¬ 
pared  to  ordinary  war,  biotechnology-based  warfare  can 
achieve  desired  goals  in  a  relatively  merciful  way.  As  a  re¬ 
sult,  the  position  of  military  medicine  will  be  promoted,  and 
the  connotation  and  extensions  of  military  medicine  will  be 
widened.  Moreover,  evolution  will  occur  in  the  establishment 
and  application  tactics  of  military  medical  institutions,  and  the 
training  of  military  medical  personnel. 

Biotechnology  is  completely  different  from  traditional 
biological  warfare  weapons  in  terms  of  attack,  because  the  lat¬ 
ter  is  based  on  massive  killing  and  destroying  the  healthy  de¬ 
velopment  of  humankind.  Nevertheless,  in  the  research  and 
development  of  military  biotechnology,  the  history  of  biolog¬ 
ical  warfare  weapons  should  not  be  repeated.  Therefore,  the 
Biological  and  Toxin  Weapons  Convention  should  be  con¬ 
summated  and  implemented  or  new  restrictive  methods  should 
be  formulated.  The  theory  of  command  of  biotechnology  will 
regulate  the  research  and  development  of  military  biotech¬ 
nology  and  stress  the  biosafety  of  humankind. 

Military  biotechnology  is  not  to  realize  fighting 
power.  In  the  long  run,  the  theory  of  command  of  biotech¬ 
nology  is  an  extension  and  addendum  to  the  theory  of  com¬ 
mand.  It  will  combine  with  various  technologies  and 
biotechnology,  such  as  information  technology  and  materials 
science  to  become  a  commanding  point  in  the  struggle  for  the 
initiative  in  future  military  reforms.  From  the  constitution  of 
the  command  theory  of  biotechnology,  we  see  changes  not 
only  in  military  technology,  but  also  in  the  sense  of  war  con¬ 
cept  and  war  civilization.  With  the  advancement  of  science 
and  technology,  in  recent  unbalanced  wars,  how  to  reduce  the 
casualty  of  the  civilian  and  fighting  members  of  both  sides 
was  a  key  factor  restricting  the  military  operations.15  But  this 
endeavor  cannot  protect  civilization.  The  command  of  mili¬ 
tary  biotechnology  is  hopeful  to  achieve  a  maximal  reduction 
of  damage  to  people  and  the  environment,  which  represents  a 
certain  degree  of  war  civilization. 
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Abstract 

Aim:  To  determine  the  prevalence  of  tourniquet  use  in  combat  trauma,  the  contribution  to  lives  saved  and  the  complications 
of  their  use  in  this  environment.  Population:  All  casualties  treated  at  UK  field  hospital  facilities  in  Iraq  and  Afghanistan 
and  meeting  criteria  for  entry  into  UK  Joint  Theatre  Trauma  Registry  (JTTR)  from  04  Feb  03  to  30  Sep  07.  Methods:  Cases 
were  identified  from  UK  JTTR.  Casualties  from  Permanent  Joint  Overseas  Bases  (PJOBs)  were  excluded.  ISS,  NISS,  TRISS 
and  ASCOT  were  calculated  automatically  within  JTTR  from  AIS  2005  (Military)  codes.  Results:  1375  patients  met  UK 
JTTR  entry  criteria  for  the  period  specified  (excluding  PJOBs).  70/1375  patients  (5.1%)  were  treated  with  one  or  more 
tourniquets  (total  107  tourniquet  applications).  61/70  (87%)  survived  their  injuries.  17/70  (24%)  patients  had  2  or  more 
tourniquets  applied.  64/70  patients  received  a  tourniquet  after  April  2006,  when  tourniquets  were  introduced  as  an  individ¬ 
ual  first  aid  item.  43/70  (61%)  patients  were  UK  military.  Conclusions:  ISS  and  TRISS  are  poorly  representative  of  injury 
severity  and  outcome  for  combat  trauma  involving  isolated  multiple  limb  injuries  and  cannot  be  used  to  discriminate  whether 
a  tourniquet  is  life-saving.  The  presence  of  severe  isolated  limb  injuries,  profound  hypovolaemic  shock  and  the  requirement 
for  massive  transfusion  reasonably  identifies  a  cohort  where  the  use  of  one  or  more  tourniquets  pre-hospital  to  control  ex¬ 
ternal  bleeding  can  be  said  to  be  life-saving. 


Background 

Haemorrhage  from  limb  injuries  has  been  identified 
as  the  most  important  cause  of  avoidable  battlefield  death.1 
The  treatment  paradigm  has  shifted  in  the  UK  military  from 
ABC  to  <C>ABC  to  reflect  the  importance  of  rapidly  con¬ 
trolling  external  hemorrhage.2  This  concept  is  firmly  em¬ 
bedded  in  training  at  all  levels  of  provider  in  the  early 
management  of  severe  trauma.3  Commercial  tourniquets 
(Combat  Application  Tourniquet,  C-A-T™,  Phil  Durango 
LLC,  USA;  Figure  1)  are  issued  to  individual  deploying  sol¬ 
diers  as  part  of  their  personal  first  aid  equipment  with  en¬ 
couragement  to  use  the  device  for  severe  limb  bleeding 
during  care  under  fire  and  to  immediately  re-evaluate  the  re¬ 
quirement  when  the  fire-fight  is  won  (tactical  field  care 
phase).  This  is  pictorially  represented  in  the  haemostasis  lad¬ 
der,  an  escalator  of  interventions  for  uncontrollable  haemor¬ 
rhage.4 

However,  the  use  of  tourniquets  on  traumatic  ampu¬ 
tations  has  been  criticized  as  contributing  to  unnecessary 
limb  loss.5,6 

This  article  examines  the  UK  military  experience  of 
tourniquets  in  combat  to  determine  compliance  with  guide¬ 
lines,  their  efficacy  (contribution  to  saving  lives)  and  their 
complications  (in  particular,  unnecessary  limb  loss). 

Methods 

Cases  were  identified  from  UK  Joint  Theatre  Trauma 
Registry  (JTTR)  for  the  period  04  February  2003  to  30  Sep¬ 
tember  2007  covering  Operation  TELIC  (Iraq),  Operation 
HERRICK  (Afghanistan)  and  Operation  VERITAS 
(Oman/ Afghanistan). 

JTTR  is  a  continual  database  of  all  seriously  injured 
casualties  treated  in  deployed  UK  field  hospitals  (Role  2  En¬ 
hanced  or  Role  3),  with  registry  entry  defined  by  any  patient 
who  meets  predetermined  Trauma  Team  activation  criteria 


(UK  Service,  coalition  forces,  detainees,  local  civilians).  UK 
Service  personnel  who  have  received  treatment  in  deployed 
coalition  field  medical  facilities  and  are  evacuated  to  UK  are 
included.  In  2007,  registry  entry  was  extended  to  include  all 
injured  UK  Service  personnel  evacuated  to  UK  for  inpatient 
treatment. 

Casualties  from  Permanent  Joint  Overseas  Bases 
(PJOBs,  for  example  Gibraltar,  Cyprus  and  the  Falkland  Is¬ 
lands)  form  part  of  JTTR,  but  these  were  excluded  from  analy¬ 
sis  as  Service  personnel  from  these  areas  are  not  directly 
involved  in  combat  operations. 


Figure  1:  The  Combat  Application  Tourniquet 


Unexpected  outcomes  were  assessed  mathematically 
by  TRISS7  and  ASCOT8  methodologies,  and  by  identifying  the 
cohort  with  injuries  which  were  likely  to  be  unsurvivable 
whose  Injury  Severity  Score  and/or  New  Injury  Severity  Score 
was  maximal  or  near-maximal  (ISS  and/or  NISS  60-75). 
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Results 

1375  patients  met  UK  JTTR  entry  criteria  between  04 
February  2003  and  30  September  2007  (excluding  PJOBs). 
107  tourniquets  were  used  on  70  casualties  (5.1%  JTTR  pop¬ 
ulation). 

Outcomes 

61/70  (87.1%)  of  the  casualties  survived  their  injuries. 
Of  the  9/70  (12.9%)  deaths,  3  were  killed  in  action  (KIA,  died 
before  entering  a  medical  treatment  facility  following  hostile 
action);  4  died  of  wounds  (DOW,  died  after  entering  a  medical 
treatment  facility  following  hostile  action);  2  died  on  opera¬ 
tions  (DOP,  died  before  entering  a  medical  facility  following 
non-hostile  action). 

For  the  survivors  the  median  Injury  Severity  Score 
was  16  (range  1  to  42);  the  median  New  Injury  Severity  was 
21  (range  1  to  50).  Only  6/9  deaths  could  be  reliably  scored, 
as  3  deaths  related  to  the  local  population  and  autopsies  are 
not  performed  in  the  deployed  setting:  for  the  6  deaths  with 
autopsy  confirmation  median  ISS  was  50  (range  13  to  75)  and 
median  NISS  was  57  (range  14  to  75).  There  were  no  unex¬ 
pected  survivors  in  this  cohort  identified  by  TRISS  Ps  <50% 
or  ASCOT  Pd  >50%  or  ISS  60-75  or  NISS  60-75.  One  case 
was  identified  as  an  unexpected  death  by  both  TRISS  and 
ASCOT:  this  was  revised  to  an  expected  death  following  as¬ 
sessment  by  multidisciplinary  expert  peer  review  panel  (ISS 
50,  NISS  57;  liver  disruption,  diaphragm  disruption,  haemoth- 
orax  and  lung  contusion;  tourniquet  placed  for  comminuted 
compound  fracture  of  forearm). 

Nationality 

43/70  (61%)  patients  were  UK  Service;  18/70  (26%) 
were  coalition  forces  (NATO  allies  and  Afghan  National 
Army);  5/70  (7%)  were  coalition  civilians  (Afghan  National 
Police;  contractors)  and  4/70  (6%)  were  local  civilians. 

Use  post-CAT  implementation 

64/70  (91%)  patients  received  a  tourniquet  after  April 
2006,  when  tourniquets  were  introduced  as  an  individual  first 
aid  item.  Only  6  patients  (9%)  are  recorded  to  have  received 
a  tourniquet  as  an  early  intervention  in  severe  trauma  in  3 
years  of  operations  in  Iraq  from  04  February  2003  through  to 
31  March  2006;  there  were  only  3  trauma  patients  on  OP  VER¬ 
ITAS  for  this  period  and  none  received  a  tourniquet. 

For  patients  treated  after  the  introduction  of  Combat 
Application  Tourniquet,  59/64  (92%)  suffered  injuries  as  a  re¬ 
sult  of  hostile  action;  47/59  were  injuries  from  an  explosion 
(IED  21/59;  mortar  7/59;  mine  6/59;  RPG  6/59;  bomb  2/59; 
rocket  1/59;  unspecified  4/59).  Of  the  5  non-hostile  casualties, 
3  were  injured  from  weapon  discharges;  1  followed  a  motor 
vehicle  crash;  and  1  was  the  result  of  a  “friendly  fire”  aerial 
bomb. 

Multiple  tourniquet  use 

17  patients  received  more  than  1  tourniquet.  5/17 
needed  two  tourniquets  applied  for  the  same  injury  (Figure  2, 
juxtaposed  tourniquets).  12/17  had  tourniquets  applied  bilat¬ 
erally.  One  patient  needed  three  tourniquets  applied  to  two 
separate  injury  sites  and  one  patient  needed  a  total  of  4  tourni¬ 
quets,  2  to  each  leg  injury. 


Figure  2:  Juxtaposed  tourniquets 


Figure  3:  Injury  mechanisms  for  hostile  and  non-hostile  action 
casualties  where  tourniquets )  used  in  early  treatment  (RPG  = 
rocket  propelled  grenade;  MVC  =  motor  vehicle  crash;  ND  = 
negligent  discharge ) 


Injury  mechanisms  and  types 

Injury  mechanisms  are  shown  in  Figure  3.  The 
tourniquet  was  used  to  control  external  bleeding  following 
one  or  more  traumatic  amputations  (25/70  patients),  one  or 
more  compound  limb  fractures  (25/70  patients),  vascular  in¬ 
jury  following  penetrating  trauma  (5/70  patients;  all  gunshot 
wounds;  1  x  femoral  artery,  1  x  popliteal  artery,  1  x  radial  ar¬ 
tery,  2  x  ulna  artery  injuries)  and  limb  soft  tissue  injury  (15/70 
patients;  10  as  a  result  of  IED,  mine,  RPG  and  mortar;  5  re¬ 
sulting  from  gunshot  wounds).  Figure  4  summarizes  the  prin¬ 
cipal  indication  for  tourniquet  application.  The  anatomical 
distribution  of  primary  traumatic  amputations  (amputation 
occurring  at  the  time  of  the  injury)  is  shown  in  Figure  5. 
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Open  Traumatic  Soft  tissue  Arterial 
fracture  amputation  injury  injury 


Figure  4:  Clinical  indications  for  application  of  a  tourniquet 
( principal  indication  for  each  of  70  patients ) 
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Figure  5:  Distribution  of  primary  amputations  in  casualties 
managed  with  a  tourniquet. 


Secondary  amputations 

8  patients  underwent  secondary  amputation  (where 
limb  amputation  was  the  preferred  surgical  treatment):  all  were 
open  fractures  with  1  case  involving  the  humerus/radius/ulna, 
1  case  the  femur,  5  cases  the  tibia  (1/5  required  bilateral  am¬ 
putations)  and  1  case  the  foot. 


Other  haemostatics 

HemCon®  (chitosan  topical  haemostatic  bandage) 
was  used  concomitantly  in  10/64  (16%)  patients  where  a 
tourniquet  was  applied  after  the  introduction  of  HemCon® 
in  April  2006.  QuikClot®  (zeolite  powder)  was  used  in  3/69 
(4%)  patients  where  a  tourniquet  was  applied  after  the  intro¬ 
duction  of  QuikClot®  in  April  2005.  No  patient  receiving  a 
tourniquet  is  recorded  as  having  HemCon®  and  QuikClot® 
used  together. 

Recombinant  factor  Vila  (rFVIIa)  was  used  in  7/70 
(10%)  patients  who  had  received  one  or  more  tourniquets  and 
defines  a  population  that  is  clinically  very  seriously  injured 
as  rFVIIa  is  used  as  an  adjunct  to  a  massive  transfusion  pro¬ 
tocol:  All  of  these  7  patients  survived.  4/7  of  these  patients 
had  isolated  limb  injuries.  Case  A  (952),  ISS  17,  had  Grade 
IV  hypovolaemic  shock  following  a  below  knee  amputation; 
Case  B  (205),  ISS  25,  had  Grade  IV  shock  following  an 
above  knee  amputation;  Case  C  (1393),  ISS  26,  had  Grade 
IV  shock  following  bilateral  amputation  (one  above  knee,  one 
below  knee);  Case  D  (1396),  ISS  26,  had  Grade  IV  shock  fol¬ 
lowing  bilateral  amputation  (one  above  knee,  one  below 
knee).  In  these  cases  the  use  of  tourniquets  may  be  reasonably 
regarded  as  life  saving. 

Discussion 

The  use  of  a  tourniquet  as  an  early  intervention  in 
the  management  of  combat  trauma  has  increased  20  fold 
since  the  introduction  of  the  Combat  Application  Tourniquet 
as  an  individual  issue  first  aid  item  (64  patient  uses  in  18 
months  of  TELIC  8-10  and  HERRICK  4-6,  compared  to  6 
patient  uses  in  preceding  3  years  of  TELIC  1-7),  Figure  6. 
This  probably  reflects  the  availability  of  such  a  simple  and  ef¬ 
fective  treatment  at  point  of  wounding,  together  with  a  pre¬ 
deployment  training  message  that  has  received  wide 
acceptance  from  individual  soldiers. 


Location  of  application 

106/107  tourniquets  were  recorded  to  have  been  ap¬ 
plied  prehospital:  One  was  applied  in  the  emergency  depart¬ 
ment.  11/107  tourniquets  were  recorded  as  having  been 
removed  in  the  emergency  department.  3  tourniquets  were 
recorded  as  having  been  removed  pre-hospital  after  re-assess- 
ment  of  their  need  during  tactical  field  care  or  field  resuscita¬ 
tion.9 

Complications 

Three  direct  complications  from  the  use  of  the  tourni¬ 
quets  were  identified.  Two  were  cases  of  compartment  syn¬ 
drome  (one  in  the  thigh;  one  in  the  lower  leg):  The  thigh 
compartment  syndrome  was  attributed  by  the  field  surgeon  to 
a  venous  tourniquet  effect  from  the  tourniquet  being  applied 
over  a  trouser  pocket  containing  a  book.  The  underlying  mech¬ 
anism  of  injury  was  gunshot  wound  in  both  cases.  The  third 
complication  was  ulna  nerve  palsy  from  a  tourniquet  applied  to 
the  upper  arm:  the  tourniquet  was  applied  during  care  under 
fire  for  an  extensive  soft  tissue  forearm  ballistic  wound  with  ra¬ 
dial  artery  injury. 


T1  12  T3  T4  T6  T8  T7  TB/  TB/  T1D 

»M  im 

OPfcRAllONAL  PHASE 
(T  -  TELIC  I,  H  -  HPRRICKBC 

Figure  6:  Number  of  casualties  where  a  tourniquet  used  by 
operational  phase 

The  use  of  tourniquets  has  been  very  closely  moni¬ 
tored  within  Defence  Medical  Services  with  near  real-time 
feedback  via  the  weekly  Joint  Theatre  Clinical  Care  Confer¬ 
ence  (an  international  telephone  conference)  if  any  compli- 
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cation  is  identified.  The  application  of  a  tourniquet  over  a 
full  trouser  pocket  led  to  an  immediate  training  refinement 
to  emphasize  the  need  to  check  the  pocket  first.  Training  has 
also  been  central  to  the  concept  of  early  re-evaluation  of  the 
need  for  a  tourniquet,  should  it  have  been  applied  during  care 
under  fire. 

While  the  content  of  pre-deployment  training  is 
strictly  controlled,  unwanted  and  erroneous  practice  mes¬ 
sages  from  external  sources  have  reached  deployed  soldiers. 
An  example  is  the  message  that  a  tourniquet  must  only  be  ap¬ 
plied  over  a  single  bone  (humerus  or  femur).  This  doctrine 
is  believed  to  have  arisen  from  porcine  animal  haemorrhage 
models  with  nonballistic  injuries.  The  model  neither  reflects 
human  anatomy,  nor  the  way  a  limb  mangled  by  ballistic 
trauma  will  respond  to  circumferential  compression. 

The  Injury  Severity  Score  is  well  recognized  to  un¬ 
derestimate  multiple  injuries  in  the  same  body  region:10  A  sin¬ 
gle  traumatic  limb  amputation  will  score  the  same  as  a 
bilateral  amputation.  This  is  a  weakness  of  TRISS  when  pre¬ 
dicting  unexpected  outcomes.  The  New  Injury  Severity 
Score  (NISS)  provides  a  more  representative  injury  severity, 
but  NISS  is  not  traditionally  used  to  calculate  TRISS.  Fu¬ 
ture  tracking  of  the  effectiveness  of  tourniquets  as  life-saving 
interventions  cannot  rely  on  TRISS  methodology. 
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Making  Sense  of  Killing 

We  train  our  Soldiers  to  kill,  equip  them  to  kill,  de¬ 
velop  plans  for  them  to  kill,  and  sometimes  even  give  them 
the  lire  commands  to  kill,  yet  too  often  we  don’t  help  them 
make  sense  of  the  killing  they  do  ...  “Prep  for  combat”  and 
“recovery”  should  include  actions  to  equip  our  Soldiers  to 
deal  with  the  moral  and  psychological  aspects  of  killing  in 
combat. 

An  Army  at  peace  does  everything  an  Army  at  war 
does  except  for  one  —  kill  other  human  beings.  Every  day 
in  the  Global  War  on  Terror,  American  Soldiers  are  killing 
our  enemies,  and  we  are  very  effective  at  it.  Yet,  as  we  wage 
our  first  long-duration  war  in  over  a  generation,  we  are  learn¬ 
ing  that  we  as  company-level  leaders  could  do  a  better  job  at 
helping  our  Soldiers  deal  with  the  psychological  aspects  of 
killing.  You  won’t  find  this  topic  addressed  in  an  AR  or  FM, 
but  we  have  found  that  it’s  being  talked  about  by  leaders  as 
they  gather  in  motor  pools,  TOCs,  mess  halls  and  in  the  Com¬ 
pany  Command  forum. 

In  order  to  give  this  issue  more  visibility  and  gener¬ 
ate  effective  ideas,  we  asked  past,  present,  and  future  com¬ 
manders  the  following  question  in  a  recent  CC  poll: 

Do  you  have  responsibility  to  equip  your  Soldiers  for  making 
sense  of  killing  in  combat? 

Yes:  180  No:  11 

According  to  the  poll  responses,  company-level 
commanders  overwhelmingly  agree  that  we  have  the  re¬ 
sponsibility  to  equip  our  Soldiers  to  make  sense  of  killing. 
How,  then,  do  we  do  it?  Here  are  some  of  the  comments  from 
CC  members  on  how  they  are  equipping  their  Soldiers  to  deal 
with  this  tough  and  relevant  issue. 

Before  Killing 

Make  Killing  an  Acceptable  Conversation  Topic 
Pete  Kilner 

OIF 

Soldiers  are  going  to  think  about  the  morality  of 
killing  either  BEFORE,  DURING,  or  AFTER  combat  It’s  in 
their,  and  the  Army’s,  best  interests  to  have  them  think  about 
it  beforehand. 

What’s  important  is  that  we  as  leaders  make  the  topic 
of  killing  and  guilt  an  acceptable  topic  to  talk  about.  By  talk¬ 
ing  about  it  with  their  buddies  and  leaders,  our  Soldiers  will 
be  much  more  likely  to  make  sense  of  killing  in  their  own 
moral  terms  We  don’t  need  to  provide  THE  ANSWER  (there 


may  not  be  one  that  works  for  everyone),  but  we  can  do  a  lot 
to  help  our  Soldiers  find  their  own  answers.  As  leaders,  we 
can  create  conditions  where  our  Soldiers  can  talk  about  and 
make  sense  of  killing.  Soldiers  with  clear  consciences  are 
better  Soldiers  and  better  people,  so  this  is  a  leadership  issue. 

Equip  Soldiers  BEFORE  Killing 
Bill  Rodebaugh 

OIF 

As  a  commander,  you  have  to  ask  Soldiers  to  con¬ 
sciously  make  the  choice  to  pull  the  trigger  BEFORE  they 
are  even  put  in  the  position  to  kill.  If  not,  they  either  won’t 
pull  the  trigger,  or  they  will  do  it  out  of  instinct,  or  because 
they  hear  an  order  to  do  it.  Then  they  won’t  ever  reconcile 
the  act  later  in  life  without  counseling.  I  try  to  communicate 
to  my  guys  the  truth  on  why  we  kill  and  how  it  is  a  necessary 
thing.  It  is  commander  business:  Combat  Stress  Teams  are 
good  after  the  fact  when  commanders  fail  to  do  their  part  on 
the  front  end. 

Leverage  the  Whole  Team 
Nick  Ayers 

OIF  I  &  II 

Preparing  Soldiers  for  the  realities  of  war  is  difficult, 
but  it  is  what  we  get  paid  to  do.  I  don’t  think  that  leaders 
have  to  do  it  alone,  though  The  squad  leader,  platoon  ser¬ 
geant,  or  even  CO  shouldn’t  feel  all  of  the  responsibility  is  on 
their  shoulders  alone.  A  commander  can  enlist  the  help  of  a 
variety  of  resources,  including  chaplains  and  Combat  Stress 
Teams.  A  commander  can  work  to  get  a  guest  (subordinate, 
peer,  or  superior)  to  come  talk  with  Soldiers  to  perhaps  share 
experiences.  There  are  a  limitless  number  of  ways  and  tech¬ 
niques,  all  of  which  are  derived  from  the  personality  and 
character  of  the  commander  and  of  the  unit. 

Show  Faith  in  the  Cause 
Rob  Griggs 

OPERATION  JUST  CAUSE,  OEF II  &  OIF 

As  far  as  how  I  tried  to  prepare  my  Soldiers  to  make 
sense  of  it  all  —  I  was  always  honest  about  what  I  thought 
they  should  expect  and  I  relayed  to  them  what  I  believe-that 
we  are  part  of  the  world’s  greatest  fighting  force  and  that  our 
job  is  an  important  job  that  will  make  a  difference  in  the  his¬ 
tory  of  the  world.  There  have  been  times  when  I  have  been 
challenged  by  those  who  cannot  make  sense  of  combat  on 
the  policy  level.  At  these  times,  I  tell  them  that  while  I  may 
have  an  opinion  on  policy,  as  a  Soldier  I  am  comfortable  un- 
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derstanding  the  mission  and  executing  the  mission,  ensuring 
that  I  understand  how  my  mission  nests  with  my  higher  head¬ 
quarters’  mission.  When  I  deploy  I  go  -  knowing  and  be¬ 
lieving  that  the  cause  is  just  and  the  mission  can  and  will  be 
accomplished. 

Understand  ROE  &  Combat  Stress 
Steve  Cunningham 

OIF  I  &  IV 

Before  deployment,  our  unit  regularly  conducted 
combat  stress  and  suicide  prevention  classes  as  well  as  ROE 
and  Law  of  Land  Warfare  classes  to  discuss  the  mental  health 
and  legal  aspects  of  our  mission.  The  combat  stress  and  sui¬ 
cide  prevention  classes  are  meant  to  specifically  teach  the 
symptoms  of  the  same  to  both  individuals  and  peers.  Lirst, 
this  lets  the  Soldier  know  that  combat  stress  is  a  real  thing, 
and  not  something  to  necessarily  be  ashamed  of.  Second,  the 
collective  group  is  taught  the  symptoms  of  combat  stress  in 
order  to  identify  problems  their  peers  might  be  experiencing. 
The  legal  aspects  of  the  ROE  and  Law  of  Land  Warfare  are 
used  to  discuss  the  difficult  situations  Soldiers  will  find  them¬ 
selves  in  while  deployed  to  Iraq  and  Afghanistan.  These  sce¬ 
narios  are  purposely  difficult  and  ambiguous  in  order  to 
replicate  the  reality  of  the  battlefield.  The  discussion  leader 
highlights  the  importance  in  understanding  the  reason  behind 
the  ROE,  and  the  magnitude  of  making  split  second  decisions 
while  in  these  difficult  scenarios.  We  discuss  the  need  to  use 
the  ROE  in  order  to  meet  the  desired  strategic  endstate,  and 
the  need  to  protect  the  force.  Enough  Soldiers  have  been  ex¬ 
posed  to  these  scenarios  on  past  deployments  to  share  their 
experiences  with  their  buddies. 

Train  to  Make  Sense  of  Killing 
Jonathan  Silk 

OIF  I  &  II 

During  training  prior  to  deployment,  you  can  have 
Soldiers  explain  to  you  or  the  O/C  why  they  killed. 

After  an  engagement  in  a  training  exercise,  do  not 
bring  the  OPFOR  “back  to  life”  right  away  for  the  AAR. 
Walk  the  fire  team,  squad,  or  platoon  through  the  engagement 
area  with  the  OPFOR  where  they  were  engaged  and  de¬ 
stroyed.  As  you  come  upon  a  group  of  “dead”  OPFOR,  ask 
your  Soldiers,  “Who  killed  them?”  When  Soldiers  step  for¬ 
ward  to  say  they  did,  then  ask,  “Why?”  Make  Soldiers  tell 
you  why  they  killed  the  OPFOR.  They  may  say  something 
like,  “They  were  maneuvering  to  the  other  squad’s  flank  to 
engage  them,  so  I  engaged  the  group  of  OPFOR  to  protect 
the  other  squad.”  Then  you  tell  them  they  were  justified  in 
killing  the  enemy  and  they  did  a  good  job. 

By  incorporating  this  into  training  you  will  have  the 
Soldiers  think  through  why  it  is  okay  to  kill. 

While  it  is  impossible  to  replicate  the  violence  of 
combat  in  a  training  environment,  I  think  incorporating  some¬ 
thing  like  I  just  suggested  will  help  prepare  Soldiers  to  kill 
and  to  deal  with  it  after  they  have  killed. 


Create  a  High-Standard,  Supportive  Climate 
Joshua  Shrader 

OIF  III 

This  question  I  think  has  more  than  just  one  part. 
The  first  is,  “Will  my  Soldier  be  prepared  to  take  the  shot  if 
needed?”  secondly,  “Will  the  Soldier  be  able  to  take  respon¬ 
sibility  for  it?”  If  the  command  climate  is  one  that  will  train 
the  Soldier  to  a  high  standard  in  both  duties  and  ROE,  and  on 
top  of  that,  back  his/her  decisions,  you  are  much  more  likely 
to  have  a  Soldier  who  is  ready  to  kill  in  combat.  If  your  Sol¬ 
diers  are  not  ready  to  kill  in  combat,  they  may  be  at  risk  for 
being  killed  in  the  enemy’s  place. 

After  Killing:  Continuing  the  Fight 
Involve  Combat  Stress  Teams 
Dave  Polizzotti 

OIF  I 

I  found  that  integrating  the  Combat  Stress  Teams  into 
my  battle  rhythm  was  a  critical  part  of  my  success.  Those 
guys  were  absolute  miracle  workers.  They  are  capable  of 
handling  Soldiers  on  a  one-on-one  basis.  In  some  cases 
where  there  was  a  significant  part  of  the  company  involved 
in  an  engagement,  I  would  have  them  do  what  they  called  a 
Critical  Event  Debriefing  to  educate  Soldiers  on  behaviors 
following  a  traumatic  event.  Depending  on  circumstances, 
there  were  times  that  I  mandated  that  certain  individuals  or 
crews  go  to  see  the  CSTs,  and  other  times  I  left  it  wide  open. 
I  made  a  point  to  have  them  come  to  my  company  area  at 
least  once  a  month,  and  more  if  I  could  afford  to  do  it. 

Talk  to  Your  Soldiers 
Bryan  Carroll 

OIF  III 

As  Soldiers,  we  all  want  to  know  that  we  are  fight¬ 
ing  the  good  fight.  Talk  to  your  Soldiers  about  why  they  are 
there,  what  they  are  accomplishing,  how  they  are  keeping 
their  nation  safe.  A  Soldier  who  believes  in  what  he  is  doing, 
rather  then  just  “following  my  orders  to  go  do  something,”  is 
a  much  more  lethal  weapon. 

We  had  a  great  Combat  Stress  Team  and  chaplain 
who  would  come  down  proactively  and  intercept  small  prob¬ 
lems  before  they  became  big  problems.  The  biggest  thing  is 
just  talk  to  your  men,  however  that  works  for  you,  but  talk  to 
them,  and  find  out  what’s  going  on,  who’s  having  problems, 
and  who  needs  to  talk  to  someone. 

Share  Your  Experiences 
Ned  Ritzmann 

OIF  I 

After  killing  or  another  traumatic  event,  I  wanted  to 
ensure  that  Soldiers  would  be  able  to  “armor  up”  for  the  next 
mission.  I  did  not  look  at  it  as  a  long-term  mental  health  or 
“nightmare  mitigation”  measure  —  I  focused  on  the  near  tar¬ 
gets,  not  far.  How  I  addressed  it  was  by  talking  to  Soldiers 
—  guard,  pulling  security  on  missions,  etc.  I  used  to  specif- 
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ically  ask  them  what  was  bugging  them.  When  guys  said  they 
were  scared,  I  told  them  that  I  was,  too,  and  that  it  was  okay  and 
natural.  They  understood  that  we  had  a  job  to  do. 

We  are  currently  training  National  Guard  units  to  go  to 
Iraq,  and  as  part  of  that,  we  have  OIF  vets  discuss  things  that 
happened  to  them  in  theater.  When  OIF  vets  in  the  audience 
hear  us  discuss  a  pretty  traumatic  event,  you  can  see  their  re¬ 
action  —  it’s  kind  of  like,  “Wow,  that  happened  to  you,  too?” 
Simply  knowing  that  you  are  not  alone  helps.  It’s  kind  of  like 
the  old  adage  in  school  —  if  you  have  a  question,  someone  else 
does,  too. 

Reinforce  the  Mission’s  Purpose 
Matt  Stapleton 

IIF II 

I  think  communicating  the  long-term  purpose  for  the 
mission  is  the  best  way  to  help  Soldiers  make  sense  of  killing. 
I  think  the  “us  versus  them”  mind-set  over  the  long  run  is  the 
best  approach.  I  reminded  Soldiers  constantly  that  the  best  de¬ 
fense  is  a  good  offense:  we  are  here  more  than  anything  to  carry 
the  fight  to  the  enemy  so  IEDs  didn’t  eventually  happen  in  their 
hometowns  ...  or  further  attacks  like  9/11. 

Stress  Communication  &  Involve  Chaplains 
Anthony  Flood 

OEF 

When  troops  have  had  their  first  “contact,”  especially 
if  there  was  bloodshed  (on  either  side),  it’s  a  good  idea  to  get 
the  platoon,  squad,  etc.,  together  and  discuss  the  incident.  Es¬ 
sentially,  do  an  AAR,  but  try  to  get  everyone  to  contribute  to  the 
discussion.  Use  it  as  a  tool  to  see  if  your  troops  are  handling  it 
well.  Having  a  good  relationship  with  the  junior  leaders  helps, 
too  —  that  quiet  word  to  a  squad  leader  over  a  cup  of  coffee. 

I  found  having  a  chaplain  to  be  a  “force  multiplier.”  I 
had  never  expected  a  tremendous  asset.  I  encouraged  our  chap¬ 
lain  to  be  available  for  the  troops:  he’d  go  on  patrols,  hang  out 
in  the  motor  pool,  PT  with  a  section,  and  so  on.  Anytime  I 
found  out  one  of  the  troops  was  having  issues.  I’d  mention  it 
quietly  to  the  chaplain  and  he  would  make  a  point  of  checking 
in  with  the  Soldier  to  see  how  he  was  doing.  It  really  helped  de¬ 
fuse  some  issues. 

Sympathize  &  Support  Your  Soldiers 
Chris  Hossfeld 

OIF  III 

When  I  had  Soldiers  who  were  unsure  if  they  did  the 
right  thing,  if  they  had  doubts  about  killing,  I  tried  to  address  it 
with  them  from  my  own  personal  experiences.  When  they 
know  that  you  have  had  to  do  it  yourself,  it  gives  credibility  to 
you  telling  them  that  it’s  okay.  As  leaders  in  combat,  we  have 
to  be  there  for  our  Soldiers.  We  have  to  tell  them  that  they  did 
the  right  things.  We  have  to  support  them  when  they  make 
tough  decisions.  We  have  to  ask  them  tough  questions,  and 


then  support  them.  That  is  what  the  Soldier  really  wants  to 
know.  “Did  I  do  the  right  thing?”  If  you  know  the  situation, 
listen  to  them,  and  then  tell  them  that  you  understand  what 
they  are  going  through,  and  reassure  them  that  you  support 
them.  They  will  go  out  there  and  continue  to  make  tough  de¬ 
cisions  because  they  know  that  their  leaders  care  about  what 
happens  to  them. 

After  Killing:  Making  Sense  of  it  All 
Leaders  Actively  Engage  Soldiers 
Matt  Benigni 

OIF  II 

During  redeployment,  we  conducted  train  the  trainer 
to  equip  each  CO  with  factual  information  about  combat  stress 
and  what  we  called  “normal  reactions  to  extremely  abnormal 
experiences.”  Instead  of  having  psychologists  come  to  our 
formations  and  conduct  interviews  with  all  of  our  Soldiers,  my 
Brigade  Commander  chose  to  train  company  commanders  so 
that  they  and  their  leaders  could  interview  their  Soldiers. 

Identifying  Soldiers  that  need  professional  help  is  a 
leader’s  job,  and  in  order  to  do  that,  some  stereotypes  need  to 
be  removed.  You  can  assume  that  it  is  extremely  difficult  for 
many  Soldiers  to  share  the  problems  they  are  going  through. 
Their  chain  of  command  and  peers  have  shared  some  of  the 
experiences  with  them  and  are  in  the  best  position  to  identify 
Soldiers  that  need  help. 

We  were  not  in  the  business  of  treating  these  Soldiers; 
we  made  sure  that  the  Soldiers  understood  these  emo¬ 
tional/physical  reactions  were  normal  and  gave  them  an  outlet 
to  burden  —  share  or  seek  help  through  the  chain  of  command. 
In  a  company  of  75  tankers,  we  had  about  five  instances  where 
Soldiers,  ranging  from  E4-E7/02,  came  to  the  chain  of  com¬ 
mand  seeking  some  help.  Ensuring  that  redeploying  Soldiers 
understand  they  are  bound  to  have  some  adjustment  problems 
and  will  not  have  any  stigma  attached  by  asking  for  help  has 
had  immeasurable  benefit  in  my  company  and  brigade.  We 
continue  to  conduct  interviews  as  part  of  reintegration  six 
months  after  redeployment. 

Lead  By  Example 
SF  Officer  (anonymous) 

OEF  &  OIF  I 

About  eight  months  ago,  I  received  a  rapid  influx  of 
Soldiers  into  my  unit.  All  of  them  came  from  combat-de¬ 
ployed  units.  Lately,  I’ve  been  having  a  lot  of  problems  sleep¬ 
ing,  which  I  do  not  attribute  to  PTSD,  but  I  made  no  secret  at 
work  that  I  was  seeking  some  assistance  from  Mental  Health. 
Imagine  my  surprise  when  at  least  four  of  my  Soldiers  imme¬ 
diately  self-referred  to  Mental  Health  for  issues  they  experi¬ 
enced  during  the  war  that  have  been  causing  them  problems  at 
home.  I  keep  learning  that  I  can  never  underestimate  the 
power  of  my  ability  to  influence  my  Soldiers  as  a  commander. 
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NCO  Leadership  &  AARs 
Steve  Cunningham 

OIF  I  &  IV 

In  our  unit,  the  chaplain,  command  sergeant  major 
and  first  sergeant  constantly  surveyed  Soldiers  to  get  a  read 
on  their  morale.  We  had  a  team  of  psychologists,  chaplains 
and  other  leaders  who  would  counsel  Soldiers  after  a  cata¬ 
strophic  event.  These  were  mandatory  individual  and  col¬ 
lective  bull  sessions  that  seemed  more  like  AARs  than  mental 
health  sessions.  The  chain  of  command  took  an  active  role, 
and  we  openly  discussed  our  feelings  of  anger  and  frustra¬ 
tion  in  front  of  the  men.  It  was  therapeutic  to  discuss  mis¬ 
takes  made,  and  to  identify  the  things  that  were  beyond  our 
control.  The  professional  unit  that  conducts  AARs  for  every 


mission  will  usually  address  the  issues  that  cause  combat 
stress,  will  be  able  to  identify  Soldiers  who  are  feeling  its  ef¬ 
fects,  and  take  measures  to  mitigate  them. 

CC  is  Company  Commanders. 

The  CC  forum  is  a  voluntary,  grass-roots  forum  that 
is  by-and-for  company  commanders.  The  forum  is  positive 
and  practical-focused  like  a  laser  beam  on  the  practice  of 
company  command  and  those  things  that  are  important  to 
company  commanders. 

Send  article  ideas  to  nate .  self  @ us . armv.mil. 

Company  Commanders,  connect  at  http://Companv- 
Command.  army,  mil 
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Previously  Published 


Battle  Exhaustion:  Soldiers  and  Psychiatrists  in  the  Canadian  Army. 

1939-1945 

By  Terry  Copp  and  Bill  McAndrew. 

Montreal,  Canada:  McGill-Queen’s  University  Press.  1990.  ISBN:  0-7735-0774-4. 

Review  by  LTC  Craig  A.  Myatt 


In  a  historical  account  on  the  development  of 
psychiatric  and  psychological  services  provided  to  Cana¬ 
dian  soldiers  during  World  War  II,  Copp  and  McAndrew 
provide  a  realistic  understanding  of  mental  health  chal¬ 
lenges  for  wartime  personnel.  They  highlight  the  im¬ 
portance  of  careful  screening  procedures  in  military 
personnel  selection,  but  caution  the  reader  that  screening 
alone  is  not  an  adequate  predictor  of  how  well  any  soldier 
can  sustain  the  impact  of  combat.  Focusing  more  on 
combat  soldiers  and  less  on  combat  support  and  combat 
service  support  soldiers,  Copp  and  McAndrew  discuss 
how  battle  exhaustion  in  the  Royal  Canadian  Army  af¬ 


fected  soldiers,  their  leaders,  and  medical  personnel  dur¬ 
ing  several  major  WWII  campaigns. 

From  the  early  campaigns  in  Africa  and  Italy  to 
the  later  campaigns  in  Western  Europe,  the  Royal  Cana¬ 
dian  Army  witnessed  an  evolution  of  standard  practices 
for  the  treatment  of  post-traumatic  stress  and  battle  ex¬ 
haustion.  Copp  and  McAndrew  demonstrate  clear  dis¬ 
tinctions  between  post-traumatic  stress  and  battle 
exhaustion.  They  describe  post-traumatic  stress  as  a  rec¬ 
ognizable  human  response  to  battlefield  exposure.  They 
define  battle  exhaustion  as  a  psychiatric  casualty.  With 
both,  they  plainly  show  that  for  soldiers  “leadership  was 
vital.” 

Commanders  and  other  leaders  in  the  Royal 
Canadian  Army  did  not  enter  WWII  with  an  institutional 
understanding  of  how  to  facilitate  their  soldiers’  ability  to 
cope  with  battle  exhaustion.  In  their  preoccupation  with 
the  weapons,  tactics,  technology,  and  grand  strategy  they 
were  not  encouraged  or  trained  to  give  adequate  atten¬ 
tion  to  the  human  dimension  of  battle.  Early  in  the  war 
some  commanders  and  leaders  took  battlefield  behavior 
for  granted,  ignoring  the  challenges  of  returning  soldiers 
to  combat  after  sustained  post-traumatic  stress  and  battle 
exhaustion.  As  the  war  campaigns  continued,  Canadian 
commanders  and  leaders  relied  more  on  forward  psychi¬ 
atric  services  than  ever  before. 

Medical  personnel  in  the  Royal  Canadian  Army 
drew  lessons  learned  from  the  contrasting  approaches  to 
psychiatric  casualties  displayed  by  the  United  Kingdom 
and  the  United  States.  The  British  throughout  much  of 
WWII  were  relatively  reluctant  to  commit  resources  and 
personnel  to  treating  psychiatric  casualties.  The  United 
States  Army,  on  the  other  hand,  developed  a  system  of 
forward  psychiatry  that  helped  to  improve  rates  of  return 
to  combat.  The  presence  of  psychiatrists  and  medical 
personnel  trained  in  treating  neuropsychiatric  casualties 
helped  the  U.S.  Army  treat  and  return  to  combat  neu¬ 
ropsychiatric  casualties  that  ranged  from  16  percent  of 
casualties  in  less  intense  combat  to  35  percent  of  casual¬ 
ties  in  extremely  intense  battle. 
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Among  the  Canadians,  Dr  Arthur  Manning 
Doyle,  a  division-level  psychiatrist,  played  an  instru¬ 
mental  role  in  facilitating  the  use  of  screening  and  treat¬ 
ment  that  paralleled  that  used  by  U.S.  forces.  Similar  to 
the  U.S.  Army  Alpha  and  Beta  Tests  developed  during 
WWI,  Canadian  psychologists  developed  the  M  Test,  a 
screening  test  designed  to  generate  a  “mental  age”  for  re¬ 
cruits.  Doyle  recognized  an  inherent  value  in  the  use  of 
the  M  Test,  but  valued  effective  training,  unit  cohesion, 
and  leadership  above  the  use  of  tests  for  personnel  as¬ 
signment.  Drawing  from  the  U.S.  Army  approach,  Doyle 
exemplified  the  Canadian  push  for  forward  psychiatric 
services  by  providing  combat  units  with  sufficient  med¬ 
ical  personnel  trained  to  treat  battlefield  neuropsychiatric 
casualties.  Doyle  routinely  projected  psychiatric  casual¬ 
ties  to  be  10  to  15  percent  of  all  Canadian  battle  casual¬ 
ties  and  provided  medical  personnel  at  the  division  level 
to  meet  those  projections. 

Copp’s  and  McAndrew’s  historical  account  of 
WWII  era  psychiatric  and  psychological  services  con¬ 
cluded  with  the  following:  “By  the  end  of  the  war  there 
was  widespread  agreement  that  the  soldier’s  performance 
during  training  rather  than  any  predetermined  personal¬ 
ity  profile  was  the  best,  if  still  imperfect,  guide  to  his 


combat  potential.”  Proximity  of  neuropsychiatric  care 
and  the  expectancy  that  following  immediate  care,  sol¬ 
diers  could  return  to  combat  became  a  standard  for  the 
Royal  Canadian  forces.  Achieving  that  standard  on  be¬ 
half  of  psychologically  wounded  soldiers  required  a 
growing  cooperation  among  psychiatrists,  psychologists, 
commanders,  and  other  leadership. 

The  role  that  Royal  Canadian  Army  psychiatrists 
and  psychologists  performed  was  important  in  identify¬ 
ing  how  individual,  situational,  and  organizational  fac¬ 
tors  all  played  a  part  in  determining  when  a  soldier  would 
break  in  combat.  The  Royal  Canadian  Army  Medical 
Corps  learned  in  WWII  that  the  neuropsychiatric  and 
psychological  theory  of  their  era  did  little  to  prevent  and 
treat  battle  exhaustion.  The  combat-tried  solutions  and 
treatment  for  post-traumatic  stress  and  battle  exhaustion 
led  to  an  evolution  of  contemporary  scientific  and  orga¬ 
nizational  ideas  about  the  realities  of  large-scale  psychi¬ 
atric  casualties.  That  evolution  of  ideas  in  addressing  the 
human  dimension  of  battle  proved  useful  in  WWII  and  is 
genuinely  relevant  today  throughout  all  components  of 
the  military.  I  recommend  this  work,  especially  for  as¬ 
piring  commanders  and  medical  military  personnel. 
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Book  Review 


Burma  Surgeon 


Gordon  S.  Seagrave,  MD 

W.  W.  Norton  &  Co.,  Inc.,  New  York,  NY  1943  Hardcover,  295  pages 
Review  by  LTC  William  Bosworth 


Burma  Surgeon  is  the  autobiographical  story  of 
Dr.  Gordon  S.  Seagrave,  MD,  (1897-1965),  that  takes 
place  in  the  former  British  colony  of  Burma  up  through 
the  events  of  the  Allied  retreat  from  Japanese  forces  in 
1942.  This  book  tells  the  story  of  his  life  as  the  son  of  a 
third  generation  missionary  in  Burma,  and  his  later  return 
as  a  medical  missionary  to  serve  the  same  people  as  a 
physician  and  surgeon.  He  established  a  number  of  hospi¬ 
tals  and  clinics  prior  to  World  War  II,  and  served  in  the 
China-Burma-India  Theater  during  the  Burma  campaign 
of  April-May  1942,  during  GEN  Stilwell’s  retreat  in  the 
face  of  the  Japanese  offensive  into  Burma. 

The  book  begins  with  a  short  prologue  that  de¬ 
scribes  how  the  author,  at  the  tender  age  of  five,  decides 
that  he’ll  become  a  medical  missionary  as  a  result  of  a  visit 
by  a  doctor  working  as  a  medical  missionary  in  northern 
Burma  close  to  the  Chinese  border.  His  mother  dismissed 


the  musings  of  a  five  year-old  with  the  belief  that  her  son 
would  become  an  evangelistic  missionary  much  like  the 
past  three  generations  of  his  family.  The  rest  of  the  pro¬ 
logue  describes  his  medical  training  and  residency  in 
preparation  for  his  new  life  as  a  medical  missionary  be¬ 
ginning  in  August  1922,  taking  along  his  wife,  infant 
daughter,  and  a  wastebasket  of  castoff  surgical  instruments 
from  his  residency  to  bring  Western  medicine  to  the  Shan 
States  of  Burma. 

The  early  years  of  Dr.  Seagrave’s  medical  mis¬ 
sionary  work  began  with  only  his  medical  skills  and  the 
wastebasket  of  surgical  instruments  that  he  brought  with 
him;  learning  what  he  needed  to  know  by  working  on  pa¬ 
tients,  without  the  benefit  of  a  mentor.  He  describes  trav¬ 
eling  throughout  the  villages  of  northern  Burma,  providing 
medical  care  to  the  local  populace  under  austere  condi¬ 
tions,  much  like  a  medical  civic  action  program.  He  prac¬ 
ticed  medicine  and  performed  surgeries  with  the  help  of 
his  wife,  Tiny.  As  his  reputation  grew,  he  saw  the  need  to 
train  women  from  the  local  tribes  as  nurses  to  assist  with 
the  increasing  numbers  of  patients  that  he  was  seeing.  He 
was  successful  in  setting  up  a  government  recognized 
school  for  training  nurses  that  operated  until  the  Japanese 
invaded  Burma  in  1942.  During  this  time,  he  was  also 
working  to  build  clinics  and  hospitals  throughout  the  re¬ 
gion,  and  building  rapport  with  the  local  governments, 
which  in  turn  supported  his  medical  mission. 

In  1937,  Dr  Seagrave  returned  from  America  with 
a  new  X-ray  kit  and  new  surgical  instruments.  The  area 
was  growing  fast;  Japan  and  China  were  having  “inci¬ 
dents.”  The  Burma  Road  was  being  built  from  Kunming, 
China,  to  Lashio,  Burma,  which  would  allow  him  to  travel 
farther  to  treat  patients.  It  also  allowed  him  to  expand  the 
number  of  clinics  that  he  could  oversee  in  the  region.  As 
his  influence  grew,  he  was  able  to  build  more  permanent 
facilities  to  work  out  of.  As  the  war  drew  closer,  he  be¬ 
came  involved  with  providing  care  to  Americans  who  were 
in  the  border  region  of  China  near  Burma  helping  the  Chi¬ 
nese  build  airplanes  to  help  in  their  efforts  against  the 
Japanese. 
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The  second  half  of  the  book  focuses  on  the  1942 
Burma  campaign  against  the  Japanese  invasion  of 
Burma.  Dr.  Seagrave  (now  a  major  in  the  Medical 
Corps)  and  his  regional  network  of  clinics  and  hospitals 
became  a  mobile  surgical  hospital  under  General  Joseph 
Stilwell’s  command  in  support  of  the  Chinese  Fifth 
Army,  which  was  in  action  against  the  Japanese.  It  re¬ 
counts  his  hospital’s  actions  in  support  of  the  campaign 
on  a  day-to-day  basis  to  include  significant  enemy  ac¬ 
tions,  in  addition  to  the  hardships  he  and  his  people  en¬ 
countered  on  the  retreat  out  of  Burma,  through  the 
mountains,  and  into  India.  It  ends  with  the  evacuation 
to  Assam,  India,  three  months  of  emergency  operations 
under  Japanese  air  attacks  while  moving  in  retreat  from 
the  Japanese  offensive  that  separated  China  from  its  lo¬ 
gistics  lifeline  in  India. 


Burma  Surgeon  is  a  well  written  account  of  one 
man’s  work  battling  tropical  diseases,  at  first  with  little 
more  than  his  skills  and  a  few  instruments,  evolving  from 
a  few  native  huts  into  a  modern  hospital  system  that 
served  the  Allied  forces  in  the  early  days  of  WWII.  He 
encountered  many  of  the  same  challenges  that  SOF  sees 
today  in  our  theater  of  operations  and  employed  some  of 
the  same  techniques  that  Special  Forces  have  used  to  win 
the  hearts  and  minds  of  the  local  populace  since  WWII. 
It  is  an  easy  to  read,  first  person  account  of  one  theater  of 
the  war  that  is  not  as  well  known  as  the  European  and 
Pacific  theaters. 
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Book  Review 


Hope  and  Honor 


Major  General  Sid  Shachnow  (USA  Ret)  and  Jann  Robbins 
Forge  Press,  2004 

Review  by  Mr.  Bob  Clayton 


A  gripping  story  of  a  warrior  s  survival 

and  ultimate  victory  against  all  odds," 

I  -GENERAL  NORMAN  SCHWARZKOPF 

Hope 

y  t  AND 

Honor 


*From  surviving  Hirer's  Holocaust  to  bis  bmtim 
in  Vietnam  to  Cvrnmotider  of  all  U.S.  Special  Forets. . 
bit ) Tory  is  otic  of  hope  a  mi  hamr.  "  —  IV.  E.  B.  Gfcltri: 


Major  General 


SID  SHACHNOW 

!U>S,  Army,  ret.) 

and  JANN  KOBRINS 


Major  General 

Sid  Shachnow 

is  a  Holocaust  survivor  who  entered  the  U.S.  military 
and  became  a  highly  decorated  general  and  the  head 
of  all  U.S.  Special  Forces.  He  lives  in  Virginia. 


Hope  and  Honor  depicts  the  hardships  of  being 
of  the  Jewish  Faith  in  Europe  during  World  War  II.  The 
vivid  recollections  of  Sid  Shachnow  as  a  young  boy  hav¬ 
ing  to  survive  are  hard  to  imagine  without  actually  hav¬ 
ing  been  in  the  same  situation.  The  story  of  his  youth  is 
an  inspiration  to  all  and  serves  as  a  reminder  that  no  mat¬ 
ter  how  grim  the  situation  there  is  always  someone  else 
who  is  worse  off.  One  of  the  key  elements  of  his  early 
days  was  to  have  the  perseverance  to  overcome  obstacles 
and  the  intuition  to  rapidly  assess  the  situation  and  act 
accordingly.  These  traits  would  continue  to  provide  the 
foundation  for  his  future  endeavors. 

This  book  serves  as  a  brief  reminder  that,  like 
many  others  of  his  era,  he  survived  the  hardships  of 
WWII  and  relocated  throughout  the  world.  Many  immi¬ 
grated  to  the  United  States  and  joined  our  Armed  Forces 
and  subsequently  became  U.S.  citizens.  In  the  early  days 
of  Special  Forces  a  large  number  of  those  recruited  were 
displaced  persons  or  DPs.  Most  came  from  European 


countries  and  already  understood  the  language,  geogra¬ 
phy  and  cultural  morays  necessary  to  conduct  operations 
in  the  post  WWII  Europe  evolution  of  the  Cold  War. 

Although  not  intended  as  humorous,  there  was  a 
whimsical  side  to  his  story.  Being  naive  to  the  ways  of 
the  U.S.,  he  tried  to  understand  the  colloquialisms  and 
slang  terms.  His  story  reveals  the  early  days  of  the  post¬ 
war  Army,  where  Soldiers  believed  in  Soldiering  hard 
and  drinking  harder.  It  also  depicted  the  culture  of  the 
Army,  being  very  rank  conscious,  and  the  hierarchy  of 
the  Officers  Corps,  with  West  Pointers  being  at  the  head 
of  the  food  chain.  His  story  described  the  dislike  for  Spe¬ 
cial  Forces  by  the  mainstream  Army  leadership. 

All  in  all,  General  Shachnow  excelled  in  life; 
against  all  odds,  he  survived  and  learned  from  his  expe¬ 
riences.  He  applied  those  experiences  and  rose  to  great¬ 
ness  through  his  faith  and  dedication.  He  is  a  great 
American  whose  story  should  have  been  told  long  ago. 
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Medical  Support  of  the  Army  Air  Forces  in  WWII 

Mae  Mills  Link;  Hubert  A.  Coleman 

Published  by  the  Office  of  the  Surgeon  General,  USAF 

Review  by  Capt  Keith  Vollenweider 


If  you  are  a  WWII  history  buff,  with  an  interest 
in  aviation  medicine,  and  you  have  a  lot  of  time  on  your 
hands,  then  this  might  be  the  book  for  you.  Medical  Sup¬ 
port  of  the  Army  Air  Forces  in  WWII  is  a  big  book.  A 
two  pound  tome  at  over  1000  pages,  it  gives  the  impres¬ 
sion  that  it  is  comprehensive  in  its  treatment  of  the  sub¬ 
ject,  and  for  the  most  part  it  is.  Written  in  1955  and 
published  by  the  Office  of  the  Surgeon  General,  USAF, 
this  is  the  definitive  book  on  medical  support  of  the 
Army  Air  Forces  (AAF)  in  WWII. 

The  book  is  really  a  compilation  of  reports  and 
other  data  that  the  Air  Force  SG’s  Office  had  accumu¬ 
lated  after  the  war;  some  of  it  is  only  slightly  edited  by 
the  authors.  If  you  are  interested  in  the  rates  of  specific 
diseases  or  injuries  during  the  war,  this  is  a  useful  source. 
The  same  goes  for  info  on  specific  units,  including  early 
Air  Ambulance  units. 

Chapters  cover  the  history  of  the  development  of 
the  AAF  medical  service  and  its  development  through 
the  war  years,  the  school  house,  research  and  develop¬ 
ment,  air  evacuation,  chapters  on  medical  support  in  the 
North  African,  Mediterranean,  European,  Pacific,  and 


China-Burma-India  Theaters,  as  well  as  special  problems 
of  aviation  medicine  in  Europe  and  the  very  long  range 
bomber  program.  Three  areas  are  not  discussed.  These 
are  the  AAF  Psychological  Program,  the  history  of  sur¬ 
gery  in  the  AAF,  and  the  operational  details  of  the  many 
AAF  hospitals  in  the  Zone  of  the  Interior  (CONUS).  The 
book  also  has  a  lot  of  photos,  graphs,  maps,  and  various 
charts  that  help  make  the  reading  more  interesting  and 
easier  to  understand. 

To  me  this  is  interesting  reading,  but  I  cannot  say 
that  all  JSOM  readers  would  want  to  devote  a  lot  of  time 
to  this  material.  If  you  have  an  interest  in  early  flight 
medicine  history,  activities,  and  development,  or  you  are 
doing  research,  you  will  find  this  book  worth  the  time; 
otherwise,  try  one  of  the  several  books  on  aviation  med¬ 
icine  with  narrower  scopes.  Overall,  Medical  Support  of 
the  Army  Air  Forces  in  WWII  is  truly  comprehensive  in 
its  coverage  of  the  subject  and  offers  a  great  reference 
point  from  which  to  chart  aerospace  medicine  develop¬ 
ment  and  the  growth  of  the  Air  Force  Medical  Service 
relative  to  today. 
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My  Darling  Margy 

The  World  War  II  Diaries  and  Letters  of  Surgeon  Charles  Francis  Chunn,  MD 
Edited  by  Celeste  Chunn  Colcord 

The  Scuppernong  Press,  Wake  Forest,  NC,  2005.  Paperback,  183  pages.  ISBN  0-9773156-0-6 
Review  by  LCDR  Joe  Patterson 


Hie  World  War  II  Diaries 
and  Letters  of  Surgeon 
Charles  Frands  Chunn,  MD 


Edited  by  Celeste  Chuntt  Colcord 


My  Darling  Margy  is  a  short  collection  of  diary 
entries  and  letters  home  by  surgeon- Soldier  Charles 
Chunn  during  WWII.  An  easy  read,  the  book  is  broken 
into  four  basic  sections:  an  introduction  by  his  wife,  letters 
and  diary  entries,  illustrations  and  photos,  and  a  postscript 
written  by  friends  and  relatives. 

Charles  Chunn  realistically  outlines  military 
wartime  life  at  the  field  mess,  viewing  the  horrors  of  war 
as  a  surgeon,  and  enduring  family  separation.  He  starts 
out  as  an  adventurer  writing  eagerly  about  anticipated  tor¬ 
pedo  attacks  and  air  raids,  transitions  through  descriptions 
of  full  case  loads  of  depressing  combat  surgeries,  and  fin¬ 
ishes  tired  and  abruptly  with  an  anticlimactic  VE  day.  In¬ 
terspersed  throughout  are  anecdotes  of  barhopping,  life  in 
a  combat  zone,  descriptions  of  the  “hurry  up  and  wait” 
routine,  and  telling  his  wife  how  much  he  loves  and 


misses  her.  The  photos  and  illustrations  show  items  like 
pictures  of  Chunn  and  a  missing  gear  statement  for  a 
shelter  half,  canteen,  and  mess  kit. 

To  wrap  this  book  up,  it’s  a  personal  collection  of 
things  from  the  sea  chest  of  a  WWII  Army  surgeon  that 
someone  felt  needed  publishing.  The  postscripts  are 
from  family  and  friends  and  detail  his  importance  on 
their  lives.  I’m  sure  he’s  an  important  figure  to  them,  but 
as  a  third  party,  I  didn’t  find  it  especially  impacting  or 
historically  revealing.  But  then  maybe  that’s  the  point. 
Dr  Chunn  serving  admirably  alongside  16  million  other 
Americans  who  served  in  WWII,  came  home,  raised  a 
family,  and  contributed  to  his  community  of  Tampa,  FL. 
A  portion  of  the  sales  from  this  book  even  go  to  the  Mof- 
fitt  Cancer  Center  in  Tampa. 
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Special  Operations  Forces  Medical  Handbook-  Second  Edition: 

November  2008 

ISBN  978-0-16-080896-8,  US  Government  Printing  Office 
Reviewed  by  CPT  Scott  Gilpatrick 


SPECIAL  OPERATIONS  FORCES 
MEDICAL  HANDBOOK 


1  JUNE  2001 


We  all  know  that  even  in  medicine,  there  are  a 
million  different  ways  to  skin  a  cat.  Most  of  the  person¬ 
alities  practicing  SOF  medicine  can  tell  you  every  way, 
as  well  as  ten  more  that  are  better,  faster,  and  more  tacti¬ 
cal.  To  try  and  come  to  an  agreement  on  the  best  way  of 
doing  a  procedure  or  what  medicine  to  give  for  an  ail¬ 
ment  (in  the  normal  SOF  working  conditions)  seems 
daunting  to  say  the  least.  The  authors  and  contributors  of 
the  SOF  Medical  Handbook  -  Second  Edition  certainly 
came  up  with  the  best  practice  guidelines  for  doing  busi¬ 
ness  -  how  we  should  do  it  in  the  unique  SOF  medicine 
environment. 

To  try  and  review  this  book  is  much  like  trying 
to  review  Tintinalli  or  Harrison’s.  It  is  the  one  and  only 
“Gold  Standard”  SOF  medical  reference.  It  is  filled  with 
evidence  based  information  and  procedures,  worded  and 
geared  towards  the  SOF  Medic.  It  is  not;  however,  a 
Chilton’s  Manual  for  the  1970-1980  model  human. 
There  are  a  few  different  flavors  of  SOF  Medic  out  there, 
some  more  trained  than  others.  Some  of  the  advanced 


November  2008 


techniques  and  surgical  procedures  are  certainly  reserved 
for  the  18Ds,  PAs,  and  doctors.  Make  sure  you  know  your 
capabilities  and  what  you  are  allowed  to  do  before  diag¬ 
nosing  and  treating  anything  based  on  the  information 
contained  in  the  SOF  Medical  Handbook. 

The  second  edition  has  a  few  changes  and  im¬ 
provements  from  the  previous.  It  is  an  inch  taller  and 
wider,  with  the  same  thickness.  The  three  steel  rings  that 
keep  it  bound  are  now  on  the  side  instead  of  the  top.  The 
cover  has  changed  from  the  black  with  the  “SOCOM  tur¬ 
tle”  to  the  contemporary  ACU  pattern  with  the  “SOCOM 
smile”  of  component  logos.  There  is  also  a  civilian  ver¬ 
sion  out  there  that  has  a  red  cover  with  yellow  writing;  the 
contents  are  the  same  as  the  military  version. 

Immediately  on  the  inside  cover  is  your  “handy- 
dandy”  nine  line  MEDEVAC  request  card.  Venture  a  lit¬ 
tle  further  past  the  cover  and  you’ll  find  the  expanded 
TCCC,  UW  guerrilla  hospitals,  counter-insurgency  oper¬ 
ations,  and  EPW  overviews  as  part  of  the  Operational  Is¬ 
sues  section.  The  meat  and  potatoes  of  the  rest  of  the  book 
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is  the  same  solid  information  with  a  few  new  additions 
like  TBI,  TCCC,  and  military  working  dog  care,  to  name 
a  few.  All  the  pictures,  graphs,  and  drawings  are  the 
same  excellent  quality  from  the  last  with  several  addi¬ 
tions  as  well. 

I  really  don’t  feel  qualified  to  give  a  subjective 
review  of  this  reference  as  the  information  it  contains  is 
time  and  battle-tested  by  SOF  Medics  since  1969.  It  was 


put  together  by  thoughtful  practitioners,  who  understand 
the  difficult  and  completely  autonomous  working  envi¬ 
ronment  of  the  SOF  Medic.  There  is  a  ton  of  responsi¬ 
bility  that  goes  along  with  being  a  SOF  Medic, 
often-times  operating  with  no  oversight  or  safety  net. 
The  SOF  Medical  Handbook  is  an  important  part  of  how 
the  SOF  Medic  can  take  his  safety  net  with  him. 
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The  Witch  Doctor:  Memoirs  of  a  Partisan 


Michael  Temchin,  M.D. 

New  York:  Holocaust  Library,  1983.  ISBN  0-89604-45-3.  185  pages. 
Review  by  LTC  Greg  Kimm 


The  Witch  Doctor:  Memoirs  of  a  Partisan  pro¬ 
vides  a  perspective  of  the  conflict  in  WWII  that  is  sel¬ 
dom  demonstrated  or  documented  by  the  actions  of  a 
physician  -  partisan  fighter.  During  World  War  II,  the 
struggles  of  the  Polish  Jews  were  felt  by  all  no  matter  an 
individual’s  education  or  occupation.  This  biography 
identifies  the  struggles  and  survival  of  a  Polish  Jewish 
physician  during  the  Nazi  occupation  of  Poland  during 
World  War  II.  Before  the  onset  of  World  War  II,  all 
members  of  the  medical  profession  were  held  in  high  es¬ 
teem.  Dr.  Temchin  portrays  the  plight  of  a  Jewish  physi¬ 
cian  that  ranges  from  the  status  as  a  prisoner  of  war 
(POW)  released  back  into  the  community  to  an  individ¬ 
ual  escaping  from  a  train  bound  for  a  death  camp  to  a 
lone  survivor  becoming  a  member  of  a  band  of  partisans 
resisting  and  fighting  the  Nazis  in  Poland. 

At  the  outbreak  of  the  war,  Dr.  Temchin  served 
as  a  physician  in  the  Polish  9th  Infantry  Division.  After 
three  weeks  of  conflict,  he  became  a  POW  and  then  as¬ 
signed  to  a  German  front  line  medical  unit  treating  Pol¬ 


ish  casualties.  Later,  he  was  reassigned  as  a  physician  to 
a  transit  POW  camp  with  the  task  of  organizing  a  small 
infirmary  for  Polish  POWs  and  civilians  working  in  Ger¬ 
man  factories.  Dr.  Temchin,  along  with  some  other 
POWs,  attempted  to  escape  for  the  Lithuanian  border; 
however,  his  capture  led  to  reassignment  at  the  penal 
compound  at  Stalag  IA.  During  his  stay,  the  physician 
suffered  from  illness  due  to  diarrhea  and  exposure  to  sca¬ 
bies  and  lice.  Recognized  for  his  ability  to  speak  several 
languages,  Dr.  Temchin  was  transferred  to  a  Catholic  hos¬ 
pital  where  all  the  diagnostic  and  therapeutic  facilities 
were  readily  available  for  his  use.  He  provided  medical 
care  to  French  and  Polish  POWs  and  civilians  doing 
forced  labor  in  factories,  road  construction,  and  farms 
until  his  discharge  from  the  army  and  resettlement  to  a 
labor  camp  in  the  German-occupied  sector  of  Poland. 

Dr.  Temchin  was  eventually  released  as  a  POW; 
however,  his  plight  did  not  improve  and  his  powers  of 
survival  continued  to  unfold.  Due  to  his  ability  to  avoid 
the  inane  existence  as  a  Jewish  physician,  he  did  every¬ 
thing  within  his  power  to  relocate  to  areas  where  he  could 
continue  to  practice  medicine.  Eventually,  he  settled  and 
practiced  medicine  until  all  Jews  were  ordered  to  assem¬ 
ble  for  relocation.  After  a  forced  march  to  a  train  station, 
the  Jews  were  packed  aboard  trains  under  horrid  condi¬ 
tions.  Realizing  their  potential  destination  to  an  annihi¬ 
lation  camp,  Dr.  Temchin  and  some  other  passengers 
determined  that  escape  and  possible  death  at  the  hands  of 
the  Nazis  was  far  better  than  the  conditions  on  the  train 
and  their  final  destination.  Surviving  the  escape  from  the 
train,  Dr.  Temchin  was  now  merely  surviving  outdoors  in 
the  Polish  countryside. 

Dr.  Temchin  evolved  from  a  meager  existence  as 
a  lone  survivor  against  the  elements,  armed  thugs,  and 
Nazis  patrols  to  becoming  a  member  of  organized  resist¬ 
ance  groups.  He  established  himself  initially  with  a  group 
of  partisan  Poles  and  Russians.  As  a  resistance  fighter, 
his  role  as  a  physician  never  stopped.  The  nickname 
Zanachor  (Witch  Doctor)  was  given  to  him  after  treating 
a  peasant  woman.  Diagnosing  that  the  woman  was  suf¬ 
fering  from  pneumonia  with  a  fever  over  several  days, 
his  clinical  judgment  was  that  since  she  had  survived  the 
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fever,  she  would  recover  the  next  day.  Following  her  re¬ 
covery,  the  accurate  prediction  earned  him  the  reputation 
as  Zanachor  and  the  respect  from  the  local  peasants  in  the 
area.  Dr.  Temchin  transformed  the  loosely  banded  group 
of  “bandiores”  previously  experiencing  a  growing  cool¬ 
ness  among  the  local  populace  due  to  taking  from  the  peo¬ 
ple  to  an  effective  self  supporting  force  of  partisan 
engaging  the  Nazis  and  providing  support  to  the  people. 

Witch  Doctor  portrays  the  role  of  a  physician, 
partisan  fighter,  and  leader  engaged  in  unconventional 


warfare  that  contributed  to  defeating  the  Nazi  occupation 
of  Poland  and  the  final  demise  of  Nazi  Germany.  Rec¬ 
ognized  for  his  leadership  traits  and  language  proficiency 
in  Russian,  Dr.  Temchin  was  called  upon  to  assist  in 
transforming  refugees  recruited  in  the  Soviet  Union  and 
former  partisan  to  serving  as  a  Liaison  Officer  to  the 
Russian  Commandant  serving  in  the  recently  liberated 
Poland.  Due  to  his  underground  work  and  subsequent 
activities  following  the  post  occupation,  Dr.  Temchin  was 
highly  decorated  for  his  contributions. 
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The  Largest  Guerrilla  War  That  You  Never  Heard  Of! 


COL  Rocky  Farr 


When  ones  thinks  of 
classic  guerrilla  wars,  the 
stuff  that  forms  the  basis  and 
grounding  for  the  Special 
Forces  core  mission  of  un¬ 
conventional  warfare,  World 
War  II’s  missions  to  France 
by  the  OSE  and  OSS  Jed- 
bergs  come  to  mind  first, 
shortly  followed  by  the 
Philippines  and  the  Yu¬ 
goslavia  guerrilla  experi¬ 
ences.  A  distant  thought  may 
be  World  War  I  with  T.  E. 
Lawrence’s  Arab  forces 
against  the  Ottoman  Empire 
forces  in  the  Middle  East. 

However,  there  was 
another  guerilla  war  fought 
during  World  War  I,  with  a 
handful  of  officers  command- 


THE  AFRICAN  FRONT 


AN  IMPERIAL  W  A  R 


~ ,  — — 

AFRICA^  CONTINENT 


ing  native,  indigenous  forces, 
which  successfully  held  off 
superior  enemy  forces  for  the 
entire  war,  becoming  the  only 
“victorious”  German  forces  at 
the  armistice  in  1918. 

This  saga  happened  in 
Africa,  in  what  was  then 
British  and  German  East 
Africa,  which  is  now  Kenya 
and  Tanzania.  The  German 
Commander  was  General  Paul 
Emil  von  Lettow-Vorbeck,  a 
Prussian.  This  was  not  ex¬ 
actly  the  teaching  strong  point 
of  the  Prussian  Military  Acad¬ 
emy  —  unconventional  war¬ 
fare.  The  cover  of  this  issue 
of  the  Journal  of  Special  Op¬ 
erations  Medicine  features  a 
wartime  poster  for  the  “Kolo- 
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nial-Kreiger-Spende,”  the  war  bond  fund  for  German 
colonies,  and  shows  him  on  horseback  in  front  of  his  na¬ 
tive  forces,  called  Askari. 

Von  Lettow-Vorbeck  managed  to  never  allow  his 
forces  to  be  captured  by  the  larger,  opposing  British, 
South  African,  Imperial  Indian,  and  Belgian  forces.  He 
out-maneuvered,  out-thought,  and  out-fought  a  superior 
force  for  four  long  years  without  supplies  or  reinforce¬ 
ments.  General  Jan  Smuts,  a  former  Boer  guerilla  war¬ 
rior  himself,  ultimately  opposed  von  Lettow-Vorbeck  and 
thought  him  so  worthy  an  opponent  that  he  befriended 
him  after  the  war. 

I  highly  recommend  some  SOF  professional 
reading  on  this  little  known  but  intriguing  campaign.  I 
am  currently,  albeit  slowly,  reading  Mit  Lettow-Vorbeck 
durch  Afrika.  This  book  is  by  his  surgeon,  and  combat 
care  tended  to  consist  of  asking  the  wounded  man 
whether  he  wished  to  be  put  out  of  his  misery  or  left  in 
the  jungle  with  some  food  and  water.  This  campaign  also 
is  the  genesis  of  the  movie,  uThe  African  Queen ,  ”  star¬ 
ring  Katharine  Hepburn  and  Humphrey  Bogart.  For  all 
my  AFSOC  brethren:  The  Germans  tried  to  resupply  their 
forces  by  Zeppelin.  Perhaps  the  first  aerial  resupply  of 
guerrilla  forces! 
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From  the  Command  Surgeon 


WARNER  D.  “Rocky”  FARR 
COLONEL,  U.S.  ARMY 
Command  Surgeon 
HQ  USSOCOM 


Things  finally  slowed  down  at  headquarters  by 
about  1400  on  Christmas  Eve.  December  was  a  busy 
time  with  me  TDY  to  D.C.  for  two  weeks  watching  the 
Pentagon  readying  answers  to  every  possible  question 
and  trying  to  finish  everything  before  January  when  the 
new  administration  arrives,  and  the  TDY  being  directly 
followed  by  the  Special  Operations  Medical  Association 
meeting  here  in  Tampa. 

SOMA  broke  1400  attendees  this  year  as  it  con¬ 
tinues  to  grow  and  grow.  It  was  great  to  see  all  the  old 
friends  and  fellow  warriors  and  to  be  caught  up  on  both 
the  latest  devices  and  toys  and  the  tactic  and  techniques 
straight  from  the  battlefield.  A  large  thank  you  to  the 
SOMA  leadership  (Bob  Saum  and  Bob  Harrington)  and 
especially,  to  all  those  who  presented  this  year;  truly  a 
job  well  done!  At  SOMA,  the  civilian  flight  paramedics 
gave  their  first  examination  for  that  civilian  certification 
as  the  ATP  card  continues  to  evolve.  The  Curriculum 
Evaluation  Board  (CEB)  leadership  and  I  went  and 
pitched  the  ATP  curriculum  and  testing  methods  to  the 
Board  of  Critical  Care  Transport  Paramedics  (BCCTP) 
and  attained  eligibility  for  card-carrying  ATPs  to  be 
treated  just  like  card-carrying  NREMT-Ps  and  sit  for  the 
Flight  Paramedic  Certification  (FP-C;  see:  www.certi- 
fiedfli  ghtparamedic .  org) . 

Captain  Gilpatrick  from  this  office  also  went  to 
the  Army  EMS  director  at  the  AMEDD  Center  and 
School  in  October  and  brokered  the  deal  to  allow  the 
JSOMTC  students/graduates  to  sit  for  the  NREMT-P  test 
after  the  SOCM  course.  They  must  have  taken  and 
passed  the  ATP  test  to  sit.  Also,  the  CEB  went  to  the 
Georgia  State  EMS  coordinators  convention  and  briefed 


them  on  the  ATP  certification,  let  them  go  through  our  re¬ 
quirements  and  curriculum,  and  now  the  ATP  is  accepted 
in  the  state  of  Georgia  for  licensure  as  a  paramedic  -  just 
like  the  NREMT-P.  Show  your  ATP  card;  get  a  state  of 
Georgia  paramedic  card.  Stay  tuned  for  the  annual 
JSOM  training  supplement  with  updated  TMEPs. 

We  had  all  five  Theater  Special  Operations 
Command  Surgeons  at  SOMA,  as  well  as  LTC  Rhett 
Wallace,  the  new  NATO  SOF  Coordination  Center  Sur¬ 
geon,  and  eighteen  allied  SOF  forces  represented  by  their 
medical  personnel.  We  are  clearly  “training  as  we  fight.” 
I  expect  the  TSOC  Surgeons  to  become  major  players  in 
how  we  do  SOF  medical  care,  surgical  support,  and  the¬ 
ater  evacuation.  SOCEUR  with  LTC  Rusty  Rowe  has 
the  most  established  TSOC  Surgeon  structure,  as  that  po¬ 
sition  has  been  there  the  longest.  The  next  oldest  is 
SOCCENT  which  currently  is  in  transition  as  LTC  Ric 
Ong  is  in  mid  PCS  to  Africa  Command  and  LTC  Lisa 
Dewitt  from  20th  Special  Forces  Group  (Airborne)  ably 
fills  in.  SOCCENT  has  had  several  TSOC  Surgeons 
(O’Conner,  Noback,  and  Ong)  but  always  as  a  short  tour; 
my  goal  is  to  have  a  three-year  PCS  fill  there  by  this 
summer  to  finally  get  continuity  in  this  most  important, 
at  war,  TSOC.  SOCPAC  under  COL  Frank  Newton  con¬ 
tinues  to  deal  with  that  enormous  theater  and  the  Philip¬ 
pines.  Frank  is  the  first  SOCPAC  Surgeon.  CDR  Ward 
Reed,  USN,  has  reported  in  as  the  first  SOCSOUTH 
TSOC  Surgeon  in  Miami  -  this  month.  He  was  at 
SOMA  learning  the  ropes.  LTC  Ric  Ong  reports  in  to 
SOCAFRICAin  January  2009  as  the  second  TSOC  Sur¬ 
geon  there.  COL  Frank  Anders  was  the  first. 
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From  the  Surgeon 


The  new  NATO  SOF  Coordination  Center  has 
stood  up  and  their  surgeon,  LTC  Rhett  Wallace,  is  find¬ 
ing  his  way.  I  have  high  hopes  for  this  integration  cen¬ 
ter  and  plan  to  treat  Rhett,  my  former  deputy  at 
USASOC,  as  a  TSOC-equivalent  (see  the  TSOC  chart 
with  this  article).  Clearly,  we  are  fighting  with  various 
allied  SOF  forces  in  the  GWOT,  coordination  and  inte¬ 
gration  is  a  good  thing.  This  is  a  great  opportunity  to  set 
the  standard  for  all  NATO  SOF  forces. 

I  plan  to  publish  the  third  annual  Journal  of  Spe¬ 
cial  Operations  Medicine’s  (JSOM)  Lessons  Learned 
Supplement  in  2009  as  well  as  an  updated  Training  Sup¬ 
plement.  If  you  have  not  noticed,  the  JSOM  issues  grow 
with  each  passing  issue  (I  decided  to  conduct  a  small 
study  -  stacked  them  up  and  measured  each  of  the  vol¬ 
umes’  thicknesses): 


JSOM  Volume  1  2000-2001  4  issues 

Total  volume  thickness:  0.625  inch 

JSOM  Volume  2  2002  4  issues 

Total  volume  thickness:  0.5625  inch 

JSOM  Volume  3  2003  4  issues 

Total  volume  thickness:  0.625  inch 

JSOM  Volume  4  2004  4  issues 

Total  volume  thickness:  0.6875  inch 

JSOM  Volume  5  2005  4  issues 

Total  volume  thickness:  0.875  inch 

JSOM  Volume  6  2006  4  issues 

Total  volume  thickness:  0.75  inch 

JSOM  Volume  7  2007  6  issues 

Total  volume  thickness:  1.25  inch 

JSOM  Volume  8  2008  6  issues 

Total  volume  thickness:  1.625  inch 


Yes,  I  know  that  quality  is  what  counts,  but  quantity  is 
not  bad  either!  Lt  Col  Duguay-Landers  has  done  an  out¬ 
standing  job  of  increasing  the  quality  while  I  have  worked 
on  quantity.  I  encourage  all  to  write  more;  hence,  in¬ 
creasing  the  quantity  and  hopefully  the  quality.  We  do 
have  a  unique  resource  -  the  ONLY  Special  Operations 
medical  journal!  I  have  included  as  part  of  my  input,  all 
the  past  JSOM  Table  of  Contents  for  you  to  see  what  all 
has  been  published  in  the  past  eight  years.  We  have  never 
failed  to  publish  an  article  written  by  a  practicing  Medic 
in  the  force.  Any  NCO  who  complains  that  the  JSOM  is 
“full  of  doctor  stuff,”  start  your  article  writing  career  now. 

Admiral  Olson  stresses  care  of  both  our  warriors 
and  their  families.  I  have  added  both  a  research  psy¬ 
chologist,  LTC  Craig  Myatt,  and  a  clinical  psychologist, 
CPT  Paul  Boccio,  to  my  office  to  work  on  such  issues. 
The  military  is  really  a  family  business.  My  wife,  LTC 
Kathleen  Farr,  is  currently  in  Afghanistan.  My  oldest  son 
LTC  David  Farr  will  probably  deploy  by  fall,  and  my 
youngest  son,  MAJ  Timothy  Farr  deployed  last  year. 
Therefore,  as  you  take  care  of  your  teammates  and  their 
families,  also  pay  attention  to  you  and  yours. 

I  had  two  big  areas  to  work  on  when  I  arrived 
here  in  2006:  TSOC  Surgeons  and  forward  resuscitative 
surgery.  The  TSOC  Surgeons  have  come  to  be  and  we 
are  having  a  meeting  on  the  forward  resuscitative  surgery 
issue  in  January  to  propose  a  structure.  It  looks  like  the 
war  fighting  will  still  be  busy  next  year,  with  plenty  to  go 
around.  Clearly,  there  will  be  changes.  I  will  have  been 
here  three  years  in  summer  2009;  my  predecessors  mostly 
only  stayed  two. 
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From  the  Surgeon 


Our  trainings  section  has  been  working  on  various  plans  for  ATP  card  reciprocity  with  the  civilian  world. 
See  the  letter  from  the  BCCTPC  printed  below.  We  plan  to  move  forward  with  other  ways  to  take  our  ATP  federal 
certification  and  get  it  recognized  by  others  in  the  civilian  pre-hospital  community. 


Board  for  Critical  Care 
Transport  Paramedic  Certification 


Graham  Pierce;  Chairman  of  the  board 


JOHN  C03.IL  MlilJKLAI.  DlKlClDR 


October  30, 2008 

COL  Warner  D.  Farr,  M.D.,  MPH 

United  States  Special  Operations  Command 

Office  of  the  Command  Surgeon 

7701  Tampa  Point  Blvd 

MacDill  Air  Force  Base,  Florida  33621-5323 

COL  Farr: 

This  letter  is  in  regards  to  our  October  20th,  2008  meeting,  at  the  Air  Medical  Transport 
Conference  in  Minneapolis. 

We  thank  you  for  the  very  informative  presentation  on  the  background  and  education  of 
the  Advanced  Tactical  Practioner  (ATP),  within  the  Special  Operations  Forces  of  the 
United  States  Military. 

Following  this  meeting,  the  Board  met  to  specifically  discuss  the  question  of  whether  the 
ATP  meets  the  educational  requirements,  and  qualifications  to  be  a  candidate  for  the 
“Certified  Flight  Paramedic  Exam”  (FP-C). 

We  are  very  pleased  to  inform  you  that  the  Board  unanimously  approved  your  request. 
Therefore,  all  Special  Operations  Forces  medics  who  obtain  the  certification  of  ATP  are 
now  eligible  to  sit  for  the  Certified  Flight  Paramedic  exam. 

We  look  forward  to  working  with  you  in  the  future.  Please  contact  me  directly  if  we  can 
be  of  any  further  assistance,  or  if  you  have  any  questions  regarding  the  process. 


GRAHAM  W  PIERCE  BS,  MICP,  FP-C 
Chairman  of  the  Board 
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As  we  begin  a  new  year,  the  office  is  commenc¬ 
ing  a  transition  in  leadership.  For  the  last  2.5  years  we 
have  maintained  a  steady  state  within  the  ranks  of  strate¬ 
gic  personnel.  That  includes  planners  and  functional 
leaders  here  in  Tampa.  As  it  always  does,  the  Services’ 
rotational  rules  and  polices  have  started  to  disassemble 
this  crew  and  move  them  on  to  new  missions  and  expe¬ 
riences.  This  will  serve  as  my  last  editorial.  As  previ¬ 
ously  announced  in  the  JSOM,  my  assignment  as  the 
SOCOM  Senior  Medic  will  conclude  shortly.  The  Com¬ 
mand  Surgeon  is  in  need  of  a  new  Enlisted  Advisor. 

Unless  there  is  a  doctrinal  reversal  within  my 
community,  this  also  is  my  last  tour  within  the  Medical 
Elements  of  SOCOM.  As  I  reflect  on  those  assignments 
and  set  the  turnover  process  in  motion,  I  extend  thanks 
to  all  for  both  the  personal  and  professional  experiences. 
They  have  been,  and  will  continue  to  be,  memorable.  As 
always,  it  feels  like  this  will  occur  with  unfinished  busi¬ 
ness  on  the  table. 


I  look  forward  to  the  potential  and  anticipated 
actions  of  my  successors.  Predominantly  time  has  been 
the  greatest  currency  here  and  it  cannot  be  purchased.  It 
has  been  my  observation  that  just  when  results  begin  to 
occur,  inevitably  the  DoD  will  disassemble  every  team 
for  some  greater  good. 

I  would  like  to  close  with  a  salute  to  the  Role  1 
Medics  who  continue  to  make  the  difficult  appear  rou¬ 
tine.  At  the  end  of  every  day,  someone  somewhere  far 
forward  was  making  a  difference.  In  this  profession  that 
difference  is  without  exaggeration:  life  or  catastrophic 
loss.  From  every  perspective  to  include  stats  and  first 
person  narratives  your  competence  as  Combat  Medics 
is  illuminated.  Quite  simply  stated,  many  personnel  who 
would  have  died  in  previous  conflicts  are  alive  today  be¬ 
cause  you  were  there.  It  was  my  intention  when  as¬ 
signed  here  that  those  actions  would  in  part  be  because 
of,  not  in  spite  of,  us. 
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USASOC 


Virgil  Deal,  MD 
COL,  USA 
Command  Surgeon 


The  New  Year  has  indeed  arrived  and  with  it  a 
lot  of  expectations  for  change  in  one  area  or  another.  The 
remembrance  of  absent  friends  and  fallen  comrades  at  the 
SOMA  Conference  was  a  reminder  that  the  dedication  of 
the  Special  Operations  Medics  remains  a  constant.  We  all 
took  pride  in  the  valor  and  skill  of  some  of  our  best  as 
SFC  Eric  Strand  and  SPC  Rotha  Domes  were  recognized 
as  the  Special  Operations  Medic  of  the  Year  and  US¬ 
ASOC  Medic  of  the  Year.  One  can  probably  also  guess 
that  the  year  ahead  will  be  just  as  challenging  as  ever  with 
at  least  the  same  optempo. 

I  noticed  in  one  of  the  presentations  by  our  log 
guys,  a  great  pic  that  showed  in  one  view,  all  of  the  equip¬ 
ment  in  one  Special  Forces  Group’s  fielding  of  new 
equipment  -  quite  an  impressive  mountain  of  stuff.  Spe¬ 
cial  Ops  medicine  has  come  a  long  ways  in  getting  the 
right  stuff  into  the  hands  of  the  Medics  who  make  a  dif¬ 
ference  in  saving  lives  at  the  point  of  injury.  That  does¬ 
n’t  mean,  however,  that  we  can  stop  asking  ourselves 
every  year  and  for  every  piece  of  medical  equipment  “is 
this  still  the  best  tool  for  a  given  task.”  Hopefully  getting 
ultrasound  pushed  further  downrange  this  year  will  ex¬ 
tend  our  diagnostic  abilities  in  some  pretty  austere  set¬ 
tings.  Please  keep  the  info  coming  back  to  us  on  what’s 


working,  what  ain’t,  and  what  new  stuff  can  help  the 
Medics  at  the  pointy  end  of  the  spear  to  save  lives. 

Another  area  where  we’re  trying  to  expand  our  op¬ 
eration  a  bit  is  in  med  intel.  With  the  addition  of  an  envi¬ 
ronmental  science  officer  to  our  Force  Health  Protection 
staff,  LTC  Jennifer  Caci,  we’re  now  getting  a  weekly  up¬ 
date  out  on  what’s  happening  where  in  terms  of  infectious 
disease  and  environmental  medical  threats.  We  appreci¬ 
ate  any  intel  from  downrange  that  you  think  might  be  of 
any  interest  for  anyone  else  who  might  be  operating  in  that 
AO  anytime  in  the  future.  Likewise,  let  us  know  how  we 
can  better  help  you  in  getting  the  med  intel  you  need  for 
whatever  your  mission  requirements  are.  The  recent  cases 
from  a  new  “Old  World”  arenavirus  in  Africa  just  show  us 
again  that  this  is  a  field  that  continues  to  evolve  in  terms 
of  species  and  emerging  resistance. 

So  far  it  looks  like  this  is  going  to  be  an  interest¬ 
ing  year  ahead  with  a  bunch  of  initiatives  shaping  up  from 
SOCOM’s  developing  program  in  human  performance  en¬ 
hancement,  to  work  here  at  Bragg  in  Force  Design  Updates 
for  Psychological  Ops  medical  support,  and  filling  out  the 
expanding  force  in  Civil  Affairs  with  the  right  Medics. 
Thanks  for  all  that  each  and  every  one  of  you  are  doing. 
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During  the  1st  Special  Operations  Wing’s  recent 
change  of  command  ceremony,  the  outgoing  commander, 
Colonel  Brad  Webb,  stated,  . .  this  wing  [1st  Special  Op¬ 
erations  Wing]  is  the  most  relevant  wing  in  the  United 
States  Air  Force.”  While  this  statement  represents  Colonel 
Webb’s  obvious  pride  in  his  wing  and  its  accomplishments, 
it  also  serves  as  a  representative  statement  regarding  the 
value  of  Special  Operations  Forces  (SOF)  to  the  security  of 
all  democratic  nations  in  general  —  and  the  United  States 
of  America  in  particular. 

In  this  era  of  fourth  generation  warfare,  persistent 
conflict,  nonlinear  battlefields,  failed  states,  transnational 
terrorists  and  radical  religious  extremist  groups’  use  of  vi¬ 
olence  to  further  their  ideologies  and  political  agendas, 
highly  trained  and  motivated  Special  Operations  Forces 
are  not  simply  valuable,  they  are  absolutely  essential. 

As  USSOCOM’s  air  component,  AFSOC  delivers 
unparalleled  combat  capability  to  the  Special  Operations 
community.  Additionally,  AFSOC  brings  unique  medical 
capability  in  the  form  of  modular  scalable  force  packages 
that  can  be  tailored  to  fit  operational  requirements. 
AFSOC’s  medical  teams  are  engaged  worldwide  providing 
levels  1  and  2  combat  medical  support  that  includes  CA- 
SEVAC,  TACEVAC,  far  forward  resuscitative  surgery,  and 
critical  care  evacuation.  Furthermore,  AFSOC’s  two  med¬ 
ical  groups  are  providing  home  station  medical  support  as 
well  as  expeditionary  medical  forces  in  support  of  both 
AFSOC  and  conventional  air  expeditionary  taskings. 

In  order  to  remain  the  “relevant”  force  of  the  pres¬ 
ent  and  future,  all  SOF  components  and  units  must  con¬ 
tinue  to  innovate,  adapt,  and  evolve  to  meet  the  challenges 


of  a  rapidly  changing  world,  asymmetric  threats,  and  think¬ 
ing,  innovative  and  highly  counter- adaptive  enemies.  This 
requirement  to  innovate,  adapt,  and  evolve  is  especially 
true  for  Special  Operations  medical  units.  While  AFSOC’s 
medical  capability  is  well-developed,  much  work  remains 
to  be  done,  particularly  in  the  realm  of  interoperability, 
modernization,  innovation,  and  adaptation  to  changing  re¬ 
quirements  and  evolving  or  emerging  threats.  AFSOC  Sur¬ 
geon  and  staff  have  developed  a  strategy  that  includes  the 
following  priorities: 

1 .  Improve  interoperability  with  other  USSOCOM  med¬ 
ical  assets 

2.  Develop,  validate,  and  incorporate  an  AFSOC  med¬ 
ical  training  pipeline;  then  embed  the  medical  training 
pipeline  within  the  Air  Force  Special  Operations 
Training  Center 

3.  Review  current  worldwide  laydown  of  AFSOC  med¬ 
ical  assets 

4.  Develop  an  AFSOC  healthcare  engagement  strategy 
and  capability  that  supports  counterinsurgency,  irreg¬ 
ular  warfare,  security  and  stability,  and  disaster  re¬ 
sponse  operations 

5.  Develop  and  publish  AFSOC  medical  doctrine,  in¬ 
structions  and  tactics,  techniques,  and  procedures 

6.  Review  AFSOC’s  medical  organizational  structure 

7.  Improve  medical  currency  for  all  AFSOC  medical  per¬ 
sonnel 

8.  Improve  tour  stability  for  AFSOC  enlisted  Medics 

9.  Forward-base  AFSOC  surgical  and  critical  care  evac¬ 
uation  assets 
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10.  Conduct  critical  assessment  of  all  AFSOC  medical 
capabilities,  programs,  philosophies,  and  paradigms 

The  Operators  supported  by  USSOCOM  medical  per¬ 
sonnel  deserve  nothing  less  than  the  very  best!  Conse¬ 
quently,  AFSOC  medical  assets  are  in  the  midst  of  an  all 


inclusive  review  with  the  goal  of  improving  overall  ca¬ 
pability  and  interoperability.  Special  Operations  med¬ 
ical  personnel  are  the  “relevant”  medical  force;  AFSOC 
intends  to  leverage,  bolster,  and  exploit  its  core  medical 
competencies  in  order  to  ensure  AFSOC’s  medical  ca¬ 
pabilities  remain  “relevant”  today  and  tomorrow. 
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COMPONENT  SURGEON 


NAVSPECWARCOM 


Jay  Sourbeer,  MD 
CAPT,  USN 
Command  Surgeon 

The  Naval  Special  Warfare  (NSW)  Medical  Con¬ 
ference  this  year  was  a  success,  it  brought  many  represen¬ 
tatives  from  the  medical  community  together  to  discuss 
their  experiences  over  the  past  year.  We  enjoyed  meeting 
all  incoming  personnel  and  bidding  farewell  to  those  who 
departed  the  community.  The  main  topics  of  the  confer¬ 
ence  were  specific  to  the  training  and  support  of  the  med¬ 
ical  Operators  and  deployment  activities.  These  included 
Electronic  Deployment  Health  Assessments,  the  growth  of 
NSW,  and  the  support  of  the  warfighter. 

This  year  the  Special  Operations  Medical  Associ¬ 
ation  (SOMA)  awarded  the  Medic  of  the  Year  to  P02  John 
(name  withheld)  for  his  outstanding  support  and  opera¬ 
tional  prowess  in  support  of  the  Global  War  on  Terror. 
P02  John  has  been  in  the  NSW  community  for  four  years; 
he  is  an  outstanding  Medic  who  epitomizes  his  ethos  and 
Navy  core  values.  His  dedication  and  hard  work  led  to 
better  training,  equipment,  and  morale  throughout  the  en¬ 
tire  community. 

P02  John  is  a  superb  leader  who  consistently  dis¬ 
plays  the  highest  qualities  and  is  functioning  well  above 
his  pay  grade.  He  is  responsible  for  working  on  the  re¬ 
search,  development,  training,  and  evaluation  of  products 
in  NSW.  He  personally  tested  these  items  that  have  been 
adapted  into  NSW.  He  worked  with  the  Tactical  Combat 
Casualty  Care  (TCCC)  curriculum  and  enhanced  it  by  in¬ 
corporating  the  training  into  waterborne  scenarios. 

He  also  developed  and  implemented  a  tracking 
system  that  monitors  all  the  Medics  and  incorporated  a 


training  program  for  sustainment  of  these  perishable  skills. 
The  program  helps  monitor  all  the  Medics  and  enhances 
their  preparation  for  world- wide  deployment.  His  training 
also  enhances  the  Tactical  Medical  Emergency  Protocols 
(TMEP)  and  keeps  this  information  fresh  as  they  prepare 
for  deployment. 

The  most  impressive  part  of  P02  John’s  year  was 
his  conduct  on  the  battlefield.  During  an  operation,  his  unit 
-  for  which  he  was  the  Medic  -  was  hit  by  a  command  det¬ 
onated  improvised  explosive  device  and  supporting  small 
arms  fire.  They  aggressively  engaged  the  enemy  to  sup¬ 
press  the  enemy  fire.  During  this  aggressive  engagement, 
P02  John  was  wounded  yet  continued  to  fire  in  support  of 
his  unit.  He  disregarded  his  own  injuries  to  render  aid  to 
another  member  of  his  unit  who  received  major  trauma  to 
his  upper  body.  P02  John  was  successful  in  preventing 
further  injury  to  his  teammate  and  the  unit  was  successful 
in  getting  out  of  the  line  of  fire. 

P02  John’s  heroic  actions  demonstrated  the  superb 
courage  and  training  of  this  combat  Medic  while  his  tech¬ 
nical  expertise  unquestionably  enhanced  the  Naval  Special 
Warfare  community.  He  is  the  epitome  of  leadership  and 
operational  capabilities  that  the  combat  Medic  brings  to 
Naval  Special  Warfare.  We  look  forward  to  great  things 
from  him  in  the  near  future. 

The  SOMA  Medic  of  the  Year  award  is  nominated 
annually  in  November  of  the  awarding  year  and  covers  the 
Medic’s  previous  year  of  accomplishments.  We  are  look¬ 
ing  forward  to  next  year’s  leaders. 
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Stephen  F.  McCartney,  MD 
CAPT,  USN 
Command  Surgeon 


MARSOC  will  have  celebrated  its  third  birthday 
by  the  time  this  edition  hits  the  street.  It  has  been  an  honor 
to  serve  as  MARSOC’s  first  Command  Surgeon.  As  I 
write  this,  my  replacement  lies  out  in  the  Fleet  somewhere, 
having  his  fate  decided  by  our  Council  of  Corps  Chiefs  to 
serve  in  what  is  for  me,  the  most  rewarding  job  I  have  ever 
had.  My  desire  to  stay  another  year  was  tempered  by  the 
common  sense  knowledge  that  MARSOC  Medical  lead¬ 
ership  needs  to  be  viewed  from  a  different  angle  by  a  tal¬ 
ented  and  energetic  physician  with  new  ideas. 

The  Special  Operations  Medical  Association 
(SOMA)  Conference  last  December  was  a  great  success, 
and  in  my  experience  over  three  years,  the  most  enjoy¬ 
able.  Our  biggest  contingent  of  26  MARSOC  personnel 
arrived.  My  vision  for  this  past  year’s  meeting  was  to  pro¬ 
file  the  tremendous  accomplishments  of  our  battalion  en¬ 
listed  medical  operators  in  the  GWOT.  We  are  extremely 
proud  of  HMCS  Marcucci,  HMC  Bayliss,  HMC  Dom- 
broski,  and  HM1  Torrisi  and  we’re  glad  to  see  them  share 
the  similarities  as  well  as  differences  that  characterize 
MARSOC.  For  many  who  may,  or  may  have  not,  have 
noticed,  our  recovering  HMC  “Tony”  Shattuck  (DV/PJ) 
was  in  the  audience  all  week.  It  was  heartening  to  all  of 
us  as  well  as  SOF  medicine  in  general  to  have  a  hero  pres¬ 
ent  sharing  his  courage  and  professional  dedication  even 
as  he  recovers  from  his  grievous  wounds. 

The  new  year  will  also  involve  tour  ending  for 
many  of  us.  Looking  back,  one  particular  program  we 


worked  hard  was  the  development  of  the  TCCC  Increment 
III,  or  Theater  Special  Operations  Surgical  Team  (TSOST) 
capability.  The  recent  Capabilities  Integrated  Product 
Team  (translated:  A  group  of  very  smart  and  dedicated 
multitalented  professionals  )  meeting  in  Tampa  began  the 
arduous  process  of  bringing  to  USSOCOM  the  ability  to 
save  our  SOF  warriors’  lives  and  limbs  in  environments 
where  they  previously  would  have  suffered  for  the  lack  of 
it.  I  am  optimistic  that  SOF  warriors  will  engage  in  fu¬ 
ture  worldwide  missions  with  confidence,  because  years 
earlier,  their  medical  and  line  leadership  took  the  neces¬ 
sary  steps  to  jump  through  bureaucratic  hoops,  design,  or¬ 
ganize,  and  allocate  funds  to  provide  them  with  the 
surgical  support  they  needed.  Thanks  to  COL  Farr  for 
making  this  a  priority. 

I  would  like  to  congratulate  CDR  (sel)  Steven 
Kriss,  MC,  2nd  MSOB,  for  being  selected  for  the  Navy 
Sports  Medicine  Fellowship  for  2009.  He  will  be  replaced 
by  LT  Elliot  Ross,  (UMO)  MC.  LCDR  Mike  Shusko, 
MC,  our  plankowner  MSOAG  Surgeon,  is  architect  of  our 
MEDCAPS  ISO,  the  indirect  mission.  Mike  leaves  active 
duty  and  fleets  over  to  Selected  Reserve  status.  Thanks 
Mike,  for  what  you  have  done  for  MARSOC  and  best  of 
luck  in  your  private  practice  career. 

As  I  close, we  send  our  prayers  and  comfort  to 
MSOCs  India  and  Delta,  currently  engaged  in  OEF-A. 
Stay  safe  and  may  God  Bless  you  all  and  may  God  Bless 
America. 
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Lisa  DeWitt,  DO 
MAJ  (P)  USA 
SOCCENT  Surgeon 


It  is  with  great  enthusiasm  that  I  begin  my  tour 
with  SOCCENT.  December  in  Tampa,  our  Command’s 
rear  headquarters,  ain’t  such  a  bad  place  to  start!  I  was 
fortunate  to  see  many  of  you  at  the  SOMA  Conference 
here,  and  was  able  to  ask  you  questions  and  discuss  your 
experiences.  I  have  huge  shoes  to  fill  and  many  thanks 
to  give  LTC  Ric  Ong  for  his  service  as  the  previous 
SOCCENT  surgeon.  Ric  is  now  taking  the  reins  as  the 
SOCAFRICA  surgeon  and  his  knowledge  and  talents 
have  been,  and  will  be,  greatly  appreciated. 

Although  many  of  you  have  served  repeatedly 
in  the  SOCCENT  AO,  we  are  at  the  apex  of  change  in 
both  of  our  most  active  theaters.  We  will  be  having  an 
increasing  presence  in  Afghanistan,  and  hope  our  Com¬ 
mand’s  geographic  proximity  will  be  able  to  better  sup¬ 
port  you,  the  SOF  warrior.  There  is  continued  use  of  the 
total  force  in  unconventional  roles,  such  as  LTC  Kath¬ 
leen  Farr,  who  is  doing  wonderful  things  helping  sup¬ 


port  our  units  in  Afghanistan.  We  are  also  continuing  to 
integrate  Level  II  support  to  add  flexibility  and  capabil¬ 
ity  to  our  fighting  units  there. 

As  conventional  forces  draw  down,  we  all  know 
that  our  SOF  forces  will  stand  strong  in  Iraq  to  fill  our 
continued  roles.  We  will  work  diligently  to  ensure  ap¬ 
propriate  health  services  support  for  those  Special  Op¬ 
erators  serving  in  OIF.  Both  theaters  will  soon  be  going 
through  an  upcoming  RIP/TOA,  and  I  encourage  all 
medical  personnel  to  contemplate  what  contributions 
you  can  give  our  Lessons  Learned. 

In  closing,  please  know  that  I  remain  always 
available  to  you,  our  Special  Operation  warfighters,  for 
any  questions  you  may  have,  or  support  that  you  may 
need.  I  can  be  reached  at  lisa.dewitt@soccent.cent- 
com.mih  lisa.dewitt@soccent.centcom.smil.mil.  I  will 
be  heading  to  our  forward  headquarters,  and  am  excited 
to  serve  in  this  challenging  Command. 
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Frank  J.  Newton,  MD 
COLUSA 
Command  Surgeon 


Medical  Seminars  -  a  proven  means  of  persistent  engage¬ 
ment  and  capacity  building 

Special  Operations  Medics  have  always  had  a  vital  role 
in  counterinsurgency  operations.  Commanders  know  that  an 
important  tool  in  the  battle  for  the  hearts  and  minds  of  the  poor 
and  disenfranchised  is  the  well-being  of  their  children  and  moth¬ 
ers.  In  the  Global  War  on  Terrorism,  a  notable  success  story  has 
been  occurring  in  the  Philippines’  southern  islands  of  Mindanao 
and  the  Sulu  archipelago.  Without  fanfare,  but  with  great  talent, 
Special  Forces  physicians  and  Medical  Sergeants  have  multi¬ 
plied  the  impact  of  the  Medical  Civil  Action  Program  “through, 
by,  and  with”  Filipino  military  and  civilian  counterparts.  With 
a  keen  eye  on  the  Commander’s  intent,  these  Medics  have  taken 
the  principle  of  capacity  building  to  new  heights  by  means  of 
medical  seminars  (MEDSEMs).  Instead  of  reaching  the  mem¬ 
bers  of  one  barangay  (village)  at  a  time  with  “Band  Aid”  med¬ 
ical  interventions,  10  to  15  barangays  are  affected  at  the  same 
time.  By  equipping  and  training  indigenous  workers,  more  last¬ 
ing  impacts  are  made  on  the  community’s  health.  Of  greater 
significance  is  the  effect  these  MEDSEMs  have  on  bolstering 
the  Filipinos’  view  of  the  Philippine  government  and  the  Armed 
Forces  of  the  Philippines  (AFP). 

Unlike  traditional  MEDCAPs,  MEDSEMs  require  a  large 
degree  of  collaboration  with  stakeholders: 
host  nation  forces 
host  nation  public  health  officials 
local  medical  providers 


U.S.  Embassy  personnel 

USAID  workers 

U.S.  Special  Operations  Forces 

By  keeping  host  nation  workers  in  the  lead,  the  local 
medical  infrastructure  is  not  undermined,  and  unsustainable 
medical  interventions  are  avoided. 

The  MEDSEM  is  a  five-day  event  that  includes  three 
days  of  classroom  instruction  and  two  days  of  medical  programs 
(small  MEDCAPs)  in  the  community.  Each  of  10  to  15 
barangays  enrolls  three  students  for  this  unique  training.  The 
curriculum  consists  of  women  and  children’s  preventive  health¬ 
care  and  how-to  instruction  on  conducting  medical  programs  in 
the  barangay.  Students  gain  confidence  in  providing  patient  ed¬ 
ucation  and  in  the  use  of  over-the-counter  medications  under  the 
supervision  of  local  public  health  workers  and  physicians. 

MEDSEMs  are  an  inexpensive  means  of  persistent  en¬ 
gagement  with  the  people  most  susceptible  to  the  negative  in¬ 
formation  operations  of  the  Abu  Sayyaf  Group.  They  are  an 
effective  counterinsurgency  strategy  and  they  bolster  a  sover¬ 
eign  government’s  internal  defense.  MEDSEMs  provide  com¬ 
manders  access  to  key  geographical  areas,  and  are  a  valuable 
source  of  intelligence  gathering. 

I  would  like  to  thank  CPT  Shawn  Alderman,  2-1 
SFG(A)  Surgeon,  (Special  Operations  Taskforce  -  Operation 
Enduring  Freedom  -  Philippines),  for  his  outstanding  work  in 
developing  the  MEDSEM  concept  and  implementing  it  in  Cen¬ 
tral  Mindanao. 
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USASFC 


J.  Benson,  MD 
COL,  USA 
Command  Surgeon 


On  behalf  of  the  U.S.  Army  Special  Forces 
Command  (Airborne)  Surgeon’s  office  I  would  like  to 
extend  our  thanks  to  all  the  Special  Forces  group  and 
battalion  medical  sections  that  have  helped  make  our  of¬ 
fice  a  success.  Half-way  into  our  second  year,  the  Sur¬ 
geon’s  office  has  started  to  consolidate  its  position  in  the 
staff  and  its  role  of  support  of  the  regiment.  We’ve 
worked  hard  to  “get  inside  the  loop”  of  TO&E  changes 
and  especially  the  personnel  management  programs  for 
medical  staff.  We  appreciate  the  feedback  from  the 
groups  on  all  the  issues  that  need  representation  at  the 
commanding  general’s  level.  Some  of  the  current  issues 
being  addressed  are:  TO&E  changes  to  re-align  the 
GSB  medical  personnel  under  the  group  medical  sec¬ 
tion,  the  addition  of  veterinary  technicians  to  support 
multi-purpose  canines  and  the  proper  position  and  role 
of  the  clinical  psychologist.  It  is  precisely  issues  such  as 
these  that  require  a  medical  advocacy  at  the  Regimental 
level. 

The  summer  2009  medical  professional  person¬ 
nel  replacements  have  been  finalized.  We  appreciate  the 
assistance  of  those  who  pointed  worthy  candidates  in 
our  direction.  It  is  our  intent  to  maintain  a  coordinated 
plan  to  fill  medical  positions  with  qualified  providers, 
and  also  to  produce  successive  cohorts  of  Special  Forces 
medical  “alumni”  for  the  future.  A  battalion  surgeon  or 
physician  assistant,  who  “graduates”  from  a  Special 
Forces  group  to  another  assignment,  is  a  valuably 


trained  and  uniquely  experienced  officer.  These  are  the 
officers  with  the  pedigree  required  for  positions  at  the 
group  or  general  staff  level.  The  Command  Surgeon’s 
office  is  establishing  a  process  of  recruitment,  assign¬ 
ment,  and  active  career  management  for  the  regiment’s 
medical  personnel.  Medical  staff  with  Special  Forces 
experience  is  too  valuable  a  commodity  to  the  Regiment 
to  leave  their  management  to  HRC  alone. 

MSG  Ware,  my  SEMA,  and  I  had  a  great  op¬ 
portunity  to  meet  many  of  you  at  the  SOMA  Conference 
recently.  We  appreciated  the  chance  to  discuss  issues 
and  trends  in  person  as  well  as  to  impart  some  the  phi¬ 
losophy  from  the  Command  Surgeon  level.  The  SOMA 
Conference  is  a  great  venue  to  cross  level  information, 
make  personal  network  connections,  and  examine  the 
latest  equipment  and  gadgets  on  the  market.  It  was  also 
great  to  see  how  many  Special  Forces  Medical  Sergeants 
and  Combat  Medics  took  the  opportunity  of  the  hands- 
on  workshops  to  hone  their  skills. 

The  year  2009  will  certainly  hold  new  chal¬ 
lenges  for  the  Army  and  the  Special  Forces  Regiment.  A 
new  Commander  in  Chief  and  changes  in  SOFAs  and 
ROE  down  range  will  undoubtedly  have  their  effects  on 
the  GWOT.  Regardless  of  what  lies  in  the  future,  the 
Regiment’s  Special  Forces  Medical  Sergeants  and  Com¬ 
bat  Medics  will  remain  the  world’s  best  and  continue  to 
be  at  the  sharp  end  of  our  National  Defense  Strategy. 
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LTC  Bill  Bosworth,  DVM,  USSOCOM  Veterinarian 


Greetings  from  Tampa!!  I’d  like  to  introduce 
myself  as  the  new  SOCOM  Command  Veterinarian.  I 
have  replaced  COL  Bob  Vogelsang  who  has  moved  on 
to  become  the  commander  of  the  DoD  Military  Working 
Dog  Center  Veterinary  Hospital.  The  center  is  responsi¬ 
ble  for  the  medical  care  of  military  working  dogs,  to  in¬ 
clude  those  injured  in  battle.  I’ve  been  a  veterinarian  in 
the  SOF  community  for  the  past  ten  years.  I  started  at 
Fort  Bragg  with  the  7th  Special  Forces  Group  and  then 
moved  on  to  the  Joint  Special  Operations  Medical  Train¬ 
ing  Center,  where  I  had  the  opportunity  to  work  with  a  lot 
of  great  SOF  Medics  and  Corpsmen.  After  a  tour  in 
Guam,  I  joined  20th  Special  Forces  Group,  and  then  had 
the  opportunity  to  mobilize  as  the  USASOC  Command 
Veterinarian  before  deploying  to  Afghanistan  prior  to  my 
assignment  here  in  Tampa. 

One  of  the  hot  topics  now  is  Combat  Trauma 
Training  (CTT)  and  the  commercial  vendors  who  pro¬ 
vide  CTT  to  SOF  and  the  conventional  forces.  DoD  is 
currently  reviewing  the  use  of  all  training  and  biomed¬ 
ical  research  models  to  determine  if  DoD  is  using  the 
most  appropriate  models  for  training  our  medics  and 
medical  providers  across  the  services.  COL  Farr  is  on 
the  Joint  Analysis  Team  (JAT)  looking  at  the  technology 
maturity  and  the  readiness  of  medical  models  and  simu¬ 
lators  to  replace  the  use  of  live  animals  in  DoD  medical 
education  and  training  venues.  The  goal  is  to  develop  ro¬ 
bust  and  adaptable  medical  simulation  technology  to  en¬ 
sure  that  the  Joint  Force  has  the  best  medical  education 
and  training.  Once  that  process  is  complete,  then  I  expect 
that  DoD  Directive  3216.1,  Use  of  Laboratory  Animals  in 
DoD  Programs,  and  AR  40-33/SECNAVINST 
3900.38C/AFMAN  40-401(1),  The  Care  and  Use  of  Lab¬ 


oratory  Animals  in  DoD  Programs,  will  be  rewritten  to 
reflect  the  findings  of  the  JAT,  and  to  provide  guidelines 
for  commercial  vendors  who  are  providing  CTT  to  our 
SOF  and  conventional  units.  We  will  disseminate  that 
information  to  the  components  when  the  new  regula¬ 
tions  are  approved. 

MAJ  Steve  Baty  and  CPT  Justin  Schlanser  each 
gave  a  great  presentation  at  the  USASOC  Surgeon’s 
Conference  and  during  the  general  session  at  Decem¬ 
ber’s  Special  Operations  Medical  Association  (SOMA) 
Conference.  You  can  look  forward  to  some  articles 
based  on  their  presentations  in  future  issues  of  the 
JSOM.  We  also  held  a  veterinary  breakout  session  that 
covered  other  topics  of  interest,  such  as  individual  ca¬ 
nine  drug  cards  and  MEDEVAC/CASEVAC  proce¬ 
dures.  Even  though  all  the  presentations  at  the  breakout 
were  military  oriented,  there  were  many  of  the  audience 
who  were  civilian  first  responders  who  work  closely 
with  dog  teams.  I’m  hoping  that  we  can  get  some  of 
their  input  for  the  breakout  sessions  during  next  year’s 
SOMA  Conference.  Feedback  from  the  conference  in¬ 
dicated  that  working  dog  issues  were  in  the  top  five  top¬ 
ics  of  interest  during  the  conference. 

I  look  forward  to 
working  with  all  of  you  in  the 
new  year,  and  seeing  you  at 
next  year’s  SOMA. 
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LTC  Craig  A.  Myatt,  Ph.D.,  HQ  USSOCOM  Psychologist 


Just  three  days  following  my  battalion  change  of 
command  ceremony,  I  left  both  command  and  my  family 
behind  to  begin  what  I  consider  one  of  the  best  opportuni¬ 
ties  the  United  States  Army  ever  gave  me.  The  charter  that 
I  hold  as  the  Command  Psychologist  working  in  the  US¬ 
SOCOM  Command  Surgeon’s  office  is  one  that  I  accept 
with  a  humble  appreciation  of  what  SOF  and  their  families 
endure.  I  do  not  regret  for  a  moment  leaving  command 
behind  to  work  as  a  staff  officer  in  a  high  speed  office  with 
two  full  bird  colonels  I  highly  respect,  the  Command  Sur¬ 
geon  and  the  Deputy  Command  Surgeon.  Both  took  me 
under  their  wings  and  set  me  on  course  to  address  the  task 
of  supporting  our  people  and  their  families. 

The  Command  Surgeon  and  some  current  data 
have  demonstrated  that  SOF  is  “doing  quite  well.”  The 
USSOCOM  Commander  and  the  Command  Surgeon  want 
to  keep  it  that  way.  Therefore,  as  I  make  the  rounds  get¬ 
ting  smart  on  the  issues  at  each  command,  my  immediate 
focus  involves  establishing  partnerships  that  will  support 


my  ability  to  explore  hardiness  and  resilience  among  our 
Soldiers,  Sailors,  Airmen,  Marines,  and  their  family  mem¬ 
bers.  The  Command  Surgeon’s  Office  is  committed  to 
doing  what  we  can  to  support  the  Warfighters  and  their 
families  in  all  phases  of  the  life  cycle:  pre-deployment,  de¬ 
ployment,  and  post-deployment. 

At  USSOCOM  headquarters,  I  have  the  distinct 
privilege  of  consulting  with  several  internal  directorates 
essential  to  our  success,  such  as  the  Care  Coalition  and  the 
J-staffs,  as  we  work  with  the  USSOCOM  Chief  of  Staff  to 
define  a  methodology  that  will  keep  us  on  target.  I  know 
from  the  level  of  commitment,  responsiveness,  and  inno¬ 
vation  that  I  observe  when  I  interact  with  our  Warfighters 
and  SOF  Enablers,  that  the  assistance  I  need  to  support  ef¬ 
forts  to  enhance  resilience  in  our  Servicemembers  and  their 
families  will  be  on  time  and  on  target.  Likewise,  you  can 
expect  that  the  measure  of  commitment,  responsiveness, 
and  innovation  that  I  pledge  to  our  cause  will  be  on  time 
and  on  target,  too. 
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USSOCOM  Education  and  Training  Update 

CPT  Scott  M.  Gilpatrick  APA-C,  DMO 
Director  of  Medical  Education  and  Training 


You  probably  heard  the  collective  sigh  of  relief 
from  the  USSOCOM  Surgeon’s  office  as  soon  as  the 
SOMA  Conference  adjourned.  This  year’s  conference 
was  another  great  one  and  we  were  able  to  introduce  a 
number  of  new  initiatives  that  concern  the  Advanced  Tac¬ 
tical  Practitioner.  We  are  all  looking  forward  to  2009  and 
what  it  holds  for  SOF  Medics.  We  can  now  answer  those 
who  ask:  “What  good  is  this  ATP  card  outside  of  the  mil¬ 
itary?”  A  quick  recap  for  those  who  didn’t  get  to  attend 
the  conference  and  listen  to  COL  Farr  or  myself  when 
we  briefed  in  the  Grand  Ballroom: 

ATPs  are  now  eligible  to  sit  for  the  Board  of 
Critical  Care  Transport  Paramedics  (BCCTP)  Flight 
Paramedic  Certification  (FP-C).  Why  is  this  good? 
Anyone  who  studies  for  and  passes  this  examination  is 
truly  prepared  to  provide  critical  care  at  an  advanced 
level  of  knowledge.  If  you  serve  as  a  Special  Operations 
Flight  Medic,  the  FP-C  knowledge  requirements  will 
most  certainly  and  appropriately  enhance  your  capabili¬ 
ties.  You  will  need  to  be  a  JSOMTC  or  PJ  course  grad 
and  have  a  passing  ATP  test  score  on  file  with  the  US¬ 
SOCOM  Surgeons  Office.  Check  out:  www.certified- 
fli  ghtparamedic .  org . 

ATPs  are  now  eligible  for  a  Georgia  paramedic 
license.  If  you  are  a  current  ATP,  you  can  apply  to  the 
state  of  Georgia  for  a  Paramedic  license.  The  ATP  is  now 
accepted  in  Georgia  as  a  paramedic  level  of  training  and 


therefore  brings  eligibility  for  licensure  to  work  as  a  para¬ 
medic.  You  will  need  to  be  a  JSOMTC  or  PJ  course  grad 
and  have  a  passing  ATP  test  score  on  file  with  the  US¬ 
SOCOM  Surgeons  Office. 

The  JSOTMC  students  who  pass  the  ATP  exam¬ 
ination  will  be  eligible  to  sit  for  the  National  Registry  of 
Emergency  Medical  Technicians  -  Paramedic 
(NREMT-P)  examination.  The  Army  Medical  Depart¬ 
ment  Center  and  School  EMS  Program  Manager  COL  Pa¬ 
tricia  Hastings  has  agreed  to  grant  the  JSOMTC  a  site 
code  for  NREMT-P  testing.  You  will  need  to  be  a 
JSOMTC  or  PJ  course  grad  and  have  a  passing  ATP  test 
score  on  file  with  the  USSOCOM  Surgeons  Office. 

The  future  of  the  ATP  program  is  solid  and  grow¬ 
ing  stronger.  We  were  recently  funded  by  USSOCOM  as 
a  “program  of  record”  out  to  2015.  We  opened  our  doors 
to  a  lot  of  external  scrutiny  by  the  BCCTP,  State  of  Geor¬ 
gia  EMS  Advisory  Council,  and  Army  EMS  Department. 
In  doing  that,  we  were  rewarded  with  the  above-men¬ 
tioned  opportunities.  Attaining  acceptance  by  these  three 
separate  prestigious  EMS  organizations  only  adds  to  the 
validity  of  our  education,  curriculum,  and  testing  process, 
as  well  as  recognition  that  the  ATP  is  an  accepted  medical 
provider.  We  are  going  to  work  even  harder  in  the  com¬ 
ing  years  to  ensure  that  our  SOF  Medics  meet  the  chal¬ 
lenges  of  an  evolving  interoperable  USSOCOM  Combat 
Medic  standard  and  scope  of  practice. 

Details  on  these  certifications,  how  the  current 
ATP  can  apply  for  them,  and  how  the  VA  will  reimburse 
you  or  pay  for  them  is  soon  to  be  distributed  through  your 
respective  component  Surgeons  and  Senior  Enlisted  Med¬ 
ical  Advisors.  There  will  be  a  process  for  those  already 
graduated  from  either  of  the  JSOMTC  or  PJ  course  with 
a  current  ATP  card  that  will  get  a  National  Registry  num¬ 
ber  to  test,  as  well  soon  to  be  published.  For  those  who 
have  an  ATP  card  yet  have  not  taken  the  ATP  test,  you 
will  need  to  have  a  passing  score  on  file  with  us  to  take 
advantage  of  these  opportunities.  If  you  have  questions 
or  need  to  take  the  ATP  test,  please  contact  myself  or 
MSgt  Ferguson  at  atp@socom.mil. 


119 


Education  and  Training 


Acknowledgements 
Special  thanks  to: 


Mr.  Graham  Pierce,  Chairman  of  the  BCCTP:  Mr. 

Pierce  is  a  staunch  supporter  of  SOF  medicine.  He  has 
gone  above  and  beyond  in  establishing  USSOCOM’s 
current  relationship  with  the  BCCTP. 

Mr.  Courtney  Terwiliger,  NREMT-P,  Chairman  of  the 
Georgia  EMS  Advisory  council:  Mr.  Twilleger  is  a  vol¬ 
unteer  in  his  capacity  as  chairman  and  took  time  out  of 
his  already  busy  schedule  to  help  establish  this  new  rela¬ 
tionship  with  USSOCOM. 

COL  Patricia  Hastings,  U.S.  Army  EMS  Programs 
Manager:  COL  Hastings’  office  is  the  conduit  to  the 
NREMT  for  military  applicants.  Her  guidance  and  as¬ 
sistance  led  to  the  JSOMTC  grads  being  eligible  to  take 
the  NREMT-P  examination 


Not  ever*  the  iwke-feelieve 
tides,  AAWes,  md  cimmti 
cm  effect  this 
Gowhi  t)fc>ei? 


120 


Journal  of  Special  Operations  Medicine  Volume  9,  Edition  1  /  Winter  09 


2008  ATP  Survey  Results 


CPT  Scott  Gilpatrick,  APA-C 

USSOCOM  Chief  of  Medical  Education  and  Training 


The  USSOCOM  Command  Medic  Certification 
Program  needed  a  way  to  accurately  assess  the  knowledge 
requirements  of  the  Advanced  Tactical  Practitioner.  We  de¬ 
vised  the  2008  ATP  Survey  as  an  informal  job  analysis  of 
the  ATP  The  data  rendered  from  the  survey  will  be  used  in 
constructing  and  stratifying  ATP  examination  questions  as 
well  as  composing  the  overall  examination.  The  2008  sur¬ 
vey  got  us  a  solid  snapshot  or  cross-section  of  what  the  ATP 
is  doing  while  at  war. 

We  constructed  the  survey  using  the  survey  mon¬ 
key  website  and  established  a  link  to  mail  out  to  our  popu¬ 
lation  of  ATPs  in  our  database.  A  small  demographic 
question  section  in  the  beginning  helped  us  validate  our 
data  as  we  compared  it  to  the  overall  ATP  /  SOF  Medic  pop¬ 
ulation.  Following  the  demographic  section  we  had  five- 
point  Likert  scale  charts  representing  the  four  major  areas 
of  the  ATP  test:  trauma,  medicine,  operational  medicine, 
special  populations,  and  procedures.  The  survey  concluded 
with  four  open-ended  questions  looking  to  see  how  we  are 
doing  with  the  Command  Medic  Certification  and  ATP  pro¬ 
gram  and  what  comments  respondents  had  for  us. 

Once  complete  and  reviewed  by  the  SOCOM  Sur¬ 
geons  office,  the  survey  link  was  sent  to  the  1600  email  ad¬ 
dresses  from  the  ATP  database  -  around  600  were  returned 
as  non-deliverable.  Links  to  the  survey  and  PDF  copies  of 
the  survey  were  sent  for  distribution  through  the  senior  en¬ 
listed  medical  advisors  (SEMAs)  at  each  of  the  compo¬ 
nents.  At  the  conclusion  we  had  325  solid  respondents 
either  online  or  hand  done  and  input  at  our  office.  The  pres¬ 
entation  highlighted  the  top  five  most  common  or  encoun¬ 
tered  areas  of  medicine  chosen  in  each  major  category  of 
the  examination.  Listed  below  are  the  questions  and  top 
five  responses  of  what  the  respondents  saw  the  most. 

Charts  to  choose  from  least-to-most  likely 
encountered: 

How  often  did  you  treat  patients  with  the  following 
medical  problems?  (List  IAW  CTL-15  areas.) 

1.  Gastroenterology  -  overwhelming  the  most  fre¬ 
quent  condition. 

2.  Eyes  /  ears  /  nose  /  throat  conditions  -  com¬ 
bined,  all  were  seen  frequently. 

3.  Dermatology  -  as  noted  in  the  open  questions; 
need  more  training  in  this  area. 


4.  Allergy  and  immunology. 

5.  Pulmonary  and  respiratory  conditions. 

How  often  did  you  treat  trauma  patients  with  the  fol¬ 
lowing  categories  of  injuries?  (List  IAW  CTL-17  areas.) 

1.  Soft  tissue  trauma. 

2.  Orthopedic  /  extremity  trauma  -  few  comments 
on  the  need  for  more  training  on  management 
of  amputations. 

3.  Sports  medicine  -  many  comments  on  the  need 
for  more  sports  medicine  /  therapy  /  rehab  train¬ 
ing. 

4.  Hemorrhage  and  shock  -  few  respondents  ask¬ 
ing  for  more  hemostatic  agent  knowledge  and 
training. 

5.  HEENT  trauma  -  as  well,  many  comments  on 
the  need  for  more  training  in  OMF  injuries  and 
dental. 

How  often  did  you  encounter  the  following  areas  of  Op¬ 
erational  Medicine?  (List  IAW  CTL-13  areas.) 

1.  Medical  mission  planning  and  planning  for  CA- 
SEVAC  -  both  were  all  the  time  events  for  the 
majority  of  respondents. 

2.  Environmental  (hot/cold  weather)  injuries. 

3.  Bites  /  stings  /  envenomations. 

4.  Mass  casualty  incidents  -  few  comments  on  the 
need  for  more  formal  training  to  prepare  for. 

5.  Vet  and  working  dog  care  had  a  number  of  re¬ 
spondents  in  frequent  category. 

How  often  did  you  treat  patients  from  special 
populations?  (List  IAW  CTL-4  areas.) 

1.  Psych  -  few  comments  on  the  need  for  training 
in:  PTSD,  post  rape  /  torture. 

2.  Geriatric  -  some  dealt  with  elderly  civilian  pop¬ 
ulation. 

3.  Pediatric  -  few  comments  on  the  need  for  more 
training. 

4.  OB/GYN  -  mostly  infrequent. 

5.  All  categories  had  highest  percentage  in  infre¬ 
quent  or  not  at  all  categories. 
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Have  you  done  any  of  the  below  listed  procedures  while 
deployed?  (23  areas) 

1.  Laceration  repair  with  sutures  -  high  percent¬ 
age  had  done  four  to  five  times. 

2.  Toenail  removal  -  most  had  done  at  least  one  to 
three  times. 

3.  I  &  D  of  abscess  -  most  had  done  one  to  three 
times;  many  comments  on  the  need  for  MRSA 
information  and  I  &  D  training. 

4.  Drug  dose  calculations  for  IV  medicines  - 
many  comments  on  the  need  for  training  in 
pharmacology. 

5.  Chest  tube  insertion  -  97  ATPs  reported  that 
they  had  inserted  a  chest  tube  one  to  three 
times. 

Open  Ended  Questions  for  comment: 

Are  there  areas  in  medicine  you  feel  you  needed  more 
training  in  prior  to  your  deployment  in  support  of  the 
GWOT?  If  so,  what  were  they? 

1.  Sports  medicine  and  orthopedics  -  back  pain 
and  ankle  injuries 

2.  Sick  call  and  internal  medicine 

3.  Dental 

4.  RSI  /  conscious  sedation  /  anesthesia 

5.  Dermatology  and  a  few  comments  on  the 
weird  stuff  seen,  especially  in  Africa. 

Are  there  medical  or  surgical  procedures  you  feel  you 
needed  to  know  or  needed  more  training  on  that  you 
did  not  get  prior  to  your  deployment  in  support  of  the 
GWOT? 

1.  RSI  and  all  types  of  sedation  and  anesthesia  - 
overwhelming. 

2.  Dental  evaluation  and  procedures 


3.  Sports  medicine  and  orthopedic  procedures 

4.  Abscess  I  &  D  -  toenail  removal 

5.  Emergency  airways  -  cricothyroidotomy 

If  you  have  taken  the  ATP  Examination  anytime  in  the 
past,  please  provide  us  with  your  comments  or  sugges¬ 
tions  for  the  examinations  so  we  can  better  assess  the 
SOF  Medics’  specific  requirements. 

1.  Great  test  -  keep  the  same. 

2.  No  comment  -  did  not  take  the  test. 

3.  Bring  back  NREMT-R 

4.  Not  enough  clinical  /  too  much  trauma. 

5.  Recognition  by  outside  agencies. 

If  you  have  seen  them,  do  you  have  any  suggested 
changes,  additions,  or  deletions  to  the  latest  USSOCOM 
Tactical  Medical  Emergency  Protocols  (TMEPs)  or  the 
Recommended  Drug  List  (RDL)? 

1.  KPF  /  RSI  /  conscious  sedation 

2.  Method  of  distribution  and  info  flow  related  to 
TMEPs  and  RDL;  how  do  I  get  them? 

3.  Different  stuff  than  what’s  taught  at  SOCM 

4.  Standardize  throughout  Services,  so  many  to 
choose  from. 

5.  Ultram 

The  complete  information  from  this  survey  and 
subsequent  surveys  will  be  applied  to  the  annual  series  of 
ATP  examinations.  Our  goal  is  to  accurately  represent  the 
ATP’s  duties  on  the  battlefield  as  they  are  today.  Armed 
with  the  survey  data  and  lessons  learned  data  we  can  now 
adjust  the  number  and  type,  as  well  as  stratify  the  level  of 
difficulty  of  the  ATP  examination  questions.  For  more  in¬ 
formation  on  this  survey  or  surveys  we  will  do  in  the  future 
please  contact  us  at  atp@socom.mil  or  (813)-826-5065. 
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Letters  to  the  Editor  & .  ipologies  to  the  Readers 


A 


Letter  to  the  USSOCOM/SG  Education  and 
Training  section 

Please  excuse  me  as  I  am  new  to  the  Special  Op¬ 
erations  Medical  Association  (SOMA)  and  the  Journal 
of  Special  Operations  Medicine  (JSOM)  as  well.  I  am  a 
maxillofacial  surgeon  and  an  anesthesia  provider  (civil¬ 
ian)  who  works  with  various  agencies  (at  the  state  and 
federal  level)  providing  tactical  medical  care  for 
SWAT/ERT  for  their  high-risk  and  no-knock  warrants, 
meth  lab  take  downs,  etc  ....  I  read  with  interest  the 
Summer  08  JSOM  article  by  CPT  Gilpatrick  and  LCDR 
Patterson  titled:  USSOCOM  Education  and  Training  Up¬ 
date  -  What  Good  is  This  ATP  Card  Outside  the  DoD?  I 
have  a  few  comments  from  the  “other  side  of  the  fence” 
where  the  grass  is  not  necessarily  greener. 

Translating  the  ATP  card  to  civilian  use  is  a  great 
concept  and  needs  to  be  pushed  forward.  I  am  sure  you 
are  already  aware  that  it  is  a  states’  rights  issue  in  that 
each  state  has  the  right  to  recognize  the  credentials  of  the 
card  holder  to  be  able  to  practice  civilian  paramedic  med¬ 
icine.  What  I  can  relate  to  the  readers  of  the  JSOM  and 
members  of  SOMA  is  the  environment  that  is  practiced 
in  my  state.  For  a  reason  that  no  one  can  probably  re¬ 
member,  EMT-Ps  are  not  allowed  to  cross  county  lines 
and  practice  para-medicine  unless  they  are  transporting  a 
patient  from  one  facility  to  another.  This  is  extremely  ar¬ 
chaic  and  counterproductive,  as  you  can  imagine.  But,  it 
comes  down  from  the  State  Office  of  Emergency  Med¬ 
ical  Services  (OEMS)  so,  it  is  written  in  stone.  I  and  a 
number  of  other  tactical  medical  specialist/providers  with 
the  state  Tactical  Medical  Association  (TMA)  are  work¬ 
ing  with  OEMS  to  allow  EMT-Tacticals  (EMT-T)  to 
cross  county  lines  as  long  as  they  are  doing  so  in  support 
of  their  SWAT/ERT.  (Anecdotally,  patients  have  died  be¬ 
cause  of  this  inane  rule,  when  the  closest  hospital  may 
be  in  another  county  or  another  state,  yet  the  paramedics 
are  forced  to  transport  to  a  facility  within  their  county 
even  when  it  is  much  farther  away.  In  addition,  I  am 
acutely  aware  of  an  incident  where  a  sworn  officer  who 
is  also  an  EMT-T  was  involved  in  a  true,  full  out  “fire 
fight”  in  the  mountains.  The  perpetrator  was  struck  mul¬ 
tiple  times  with  5.56  and  was  bleeding  out.  Because  this 
paramedic  was  not  in  his  sponsoring  county,  the  local 
EMS  was  called  to  stage  close  to  the  house  that  was 
being  assaulted.  The  tactical  paramedic  was  not  satis¬ 


fied  with  the  level  of  care  that  the  local  EMT-Is  were  pro¬ 
viding  to  the  perpetrator  and  stepped  in  (rightfully  so)  and 
made  “suggestions”  as  to  how  the  patient  should  be  treated. 
Upon  returning  to  his  home  county,  he  was  disciplined  and 
may  lose  his  license  because  he  was  practicing  tactical  med¬ 
icine  outside  his  jurisdiction. 

As  a  student,  I  rotated  through  Parkland  Memorial  Hospi¬ 
tal  in  Dallas.  The  ED  was  so  busy  that  they  utilized  suture 
technicians  to  close  minor  wounds.  Yet,  when  EMT-Ps  and 
NREMT-Ps  requested  an  expanded  scope-of-practice  to 
allow  for  suturing  of  minor  wounds,  the  state  medical  board 
struck  it  down  (there  was  a  plastic  surgeon  on  the  board). 
You  can  see  where  this  is  heading  and  I  can  go  on,  but  as  is 
evident,  the  system  is  broken.  There  are  too  many  turf  bat¬ 
tles  and  failures  to  work  together  so  that  protection  of  the 
SWAT/ERT  members  and  the  population  in  general  is  not 
being  placed  at  the  forefront. 

I  cut  my  teeth  in  an  environment  that  did  not  allow 
one  to  complain  without  suggestions  being  offered.  Below 
are  some  topics  that  have  come  up  on  the  local  and  national 
level: 

1.  Create  a  national  standard  for  EMT- Tactical  opera¬ 
tors.  The  standard  does  not  exist  and  is  in  dire  need  of 
being  defined.  SOCOM  should  be  asked  to  assist  with 
this  or  offer  their  services  in  defining  EMT-Ts.  This 
would  allow  the  SF  Operators  that  are  leaving  the  serv¬ 
ice  for  civilian  life  to  be  ensured  of  obtaining  proper 
vocational  opportunities. 

2.  Create  a  mechanism  to  allow  civilian  EMT-Tacticals 
to  train  with  or  side-by-side  with  the  SOCOM  commu¬ 
nity.  In  general,  we  fear  what  we  don’t  know.  From 
the  civilian  side,  this  would  allow  for  familiarization  to 
occur  and  can  help  place  SOCOM  Operators  in  the  ap¬ 
propriate  fields  of  work.  From  the  logistical  side,  this 
would  allow  a  smoother  transition  from  the  military  to 
civilian  work  force,  where  the  rules  are  different. 
SOCOM,  in  general,  is  in  dire  need  for  retention  of  per¬ 
sonnel;  however,  individuals  will  move  on  to  the  civil¬ 
ian  world  as  they  become  ill,  wounded,  family  life  is 
affected,  etc. . . .  These  Operators  will  naturally  gravitate 
to  what  they  know.  The  closest  thing  we  can  offer  them 
is  medical  school,  law  enforcement,  physician’s  assis¬ 
tant  training,  etc. . .  If  we  are  to  take  care  of  our  family 
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of  Operators,  then  concern  in  facilitating  a  smooth 
transition  to  civilian  life  should  be  among  our  prior¬ 
ities.  It  will  also  raise  the  level  of  care  that  the  civil¬ 
ian  EMT-Ts  are  practicing  too.  I  had  the  opportunity 
to  train  with  ATP  MARSOC  personnel  at  Camp  Leje- 
une,  NC,  and  loved  every  minute  of  it.  They  were  a 
great  bunch  of  guys  and  we  learned  a  lot  from  each 
other. 

3. There  has  been  talk  at  the  national  level  of  creating 
a  branch  within  the  Department  of  Homeland  Secu¬ 
rity  (DHS)  of  advanced  medical  providers  /  ad¬ 
vanced  tactical  practitioners  (ATPs),  fire/rescue,  and 
search  and  rescue  (SAR),  stationed  throughout  the 
country  to  act  as  a  Quick  Reaction  Force  (QRF)  in 
the  event  of  disasters  both  natural  (hurricane  Kat¬ 
rina)  or  manmade  (attacks  on  Nord  Ost  theater, 
Beslan,  9/11,  Fondon  train  bombings,  and  now 
Mumbai).  This  is  not  the  federal  Disaster  Medical 
Assistance  Teams  (DMATs).  This  is  a  separate  con¬ 
cept.  These  SOF  (retired)  ATP  card  holders  can  be 
assigned  to  work  with  local,  state,  and  federal  agen¬ 
cies  to  assist  law  enforcement  (LE)  when  needed. 


When  not  rotating  through  LE  and,  with  the  level  of 
the  uninsured  population  in  the  U.S.,  these  ATPs  can 
work  in  clinics  to  provide  day  to  day  sick  call  for  the 
GP.  These  are  things  that  the  ATPs  are  doing  right 
now  in  SOCOM,  and  it  is  a  natural  transition/step  to¬ 
ward  working  in  the  civilian  world.  Accreditation  is 
an  issue,  but  the  need  is  there  and  it  won’t  be  long 
before  every  SWAT/ERT  is  mandated  to  have  an 
EMT-P  attached  to  the  unit.  The  National  Tactical 
Officers  Association  stands  firmly  behind  EMT-Ts 
being  integrated  within  advanced  LE  units  and  has 
stated  that  even  Explosive  Ordnance  Disposal 
(EOD)  personnel  should  be  integrated  as  well. 

I  do  not  claim  to  be  the  purveyor  of  all  things  in 
tactical  medicine.  What  I  can  see  is  that  there  is  a  prob¬ 
lem  and  it  needs  to  be  fixed.  We  can  all  do  better  than  we 
are  doing  now.  Please  write  back  with  questions,  com¬ 
ments,  or  insults  to  bame  @  coastalcarolinaos .  com  (all  are 
welcome). 

Dr.  Bruce  C.  Arne’ 
Maxillofacial  Surgeon 
Tactical  Medical  Specialist 
Disaster  Medical  Specialist 
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Email  to  the  JSOM  regarding  the  USSOCOM/SG 
ATP  PROGRAM 

The  following  letter  was  submitted  from  one  of 
our  JSOM  physician  editors  regarding  the  previous  letter 
to  the  E&T  section  by  Dr.  Bruce  C.  Arne.  It  was  written 
prior  to  the  this  editor  reviewing  the  E&T  Update  by 
CPT  Gilpatrick  on  page  119.  It  is  followed  up  by  CPT 
Gilpatrick’s  response. 

We  thought  we  would  share  the  correspondence 
with  our  JSOM  readers  as  it  may  shed  some  light  on  an 
ongoing  issue,  and  to  update  our  readers  as  to  what  all  is 
being  done  behind  the  scenes  by  CPT  Gilpatrick  and  the 
USSOCOM/SG  Office.  The  Education  and  Training 
Update  by  CPT  Gilpatrick  is  exactly  the  update  needed 
regarding  the  ATP  certification  and  its  recognition  by  the 
broader  medical  community 


This  letter  gives  some  good  advice  to  help  rem¬ 
edy  the  unfortunate  situation  where  the  ATP  “certifica¬ 
tion”  is  utterly  worthless  outside  the  military. 

There  are  several  SF  Medics  that  I  would  love  to 
help  get  into  our  local  EMS  system  —  or  even  hire  to 
work  directly  in  our  emergency  department.  However, 
the  ATP  “certification”  is  absolutely  worthless  in  getting 
any  of  these  incredibly  well-trained  and  highly-experi¬ 
enced  Medics  an  actual  job  in  any  place  other  than  the 
military. 

I  wish  I  knew  how  to  go  about  helping  these 
guys  out. 


CPT  Gilpatrick’s  responce: 

Sir,  with  all  due  respect,  your  comments  are 
completely  off  the  mark.  If  you  want  to  help  those  SF 
Medics  (your  guys),  then  pay  for  them  to  go  to  a 
NREMT-  EMT-P  course,  or  PA  school.  DO  NOT  blame 
the  ATP  program  for  those  guys’  ineligibility  to  come 
work  with  you.  The  ATP  program  is  not  for  the  Guard 
guy  to  get  a  job  with  you  after  he  is  done  with  the  Q- 


course.  It  is,  however,  a  tested,  scrutinized,  and  accepted 
by  all  of  SOF  medicine  (except  by  you  and  your  guys), 
method  meant  to  ensure  he  is  ready  and  meets  the  inter¬ 
operable  standard  set  forth  by  the  medical  leadership  in 
SOF  medicine  today  (FOR  combat  medicine).  Have  you 
ever  seen  an  ATP  test  or  investigated  the  process  of  the 
program? 

Here  is  what  SOCOM/SG  has  done  for  YOUR 
Guys  and  their  worthless  ATP  card: 

1.  I  went  to  the  Army  EMS  director  in  October 
and  brokered  a  deal  allowing  the  JSOMTC  students  to  sit 
for  the  NREMT-P  test  after  graduating  from  the  SOCM 
course  —  they  must  have  taken  and  passed  the  ATP  test  as 
SOCM  course  don’t  have  a  final  exam. 

2.  We  (with  the  CEB)  went  and  pitched  the  ATP 
curriculum  and  testing  methods  to  the  Board  of  Critical 
Care  Transport  Paramedics  (BCCTP)  and  attained  eligi¬ 
bility  for  the  ATP  to  sit  for  the  Flight  Paramedic  Certifi¬ 
cation  (FP-C).  Again,  gotta  have  an  ATP  card 
www.certifiedflightparamedic.org. 

3.  We  (with  the  CEB)  went  to  the  Georgia  State 
EMS  coordinators  convention  and  told  them  all  about  the 
ATP  certification,  let  them  go  through  our  requirements 
and  curriculum,  and  now  the  ATP  is  accepted  in  the  state 
of  GA  for  licensure  as  a  Paramedic  —  just  like  the 
NREMT-P. 

SO  ...  In  conclusion,  in  less  than  two  years  in  this 
thankless  job,  certifying  all  these  worthless  ATPs  —  this 
is  what  I  have  done  for  your  guys.  You  can  tell  them  to 
stand  by,  and  in  a  month  or  so  if  they  have  passed  the  ATP 
test,  they  can  sit  for  the  NREMT-P  exam  and  finally  come 
and  work  for  you  in  your  ER  ...  Or,  if  they  want  to  put  in 
a  little  extra  studying  and  maybe  a  prep  course  they  can 
sit  for  the  FP-C  exam.  And  then  there’s  always  the  state 
of  GA,  a  mere  60  miles  or  so  north  of  Camp  Blanding, 
where  they  can  go  work  as  a  paramedic  /  ATP  .... 

CPT  Scott  M.  Gilpatrick  APA-C,  DMO 

Director  of  Medical  Education  and  Training 
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Correspondence 


USASOC  Lessons  Learned 


Submission  of  AARs  and  LL 

USASOC  Regulation  525-1  ami 
all  Deployment  Orders  (DEPORDs) 
direct  the  submission  of  After  Action 
Reports  (AAR)  and  or  SODARS 
within  .‘10  days  following  the  end  date 
of  an  operation  or  exercise.  Use 
\  VR  formats  designated  by  your 
Chain  of  command  (CoC)  or  by  the 
appropriate  regulation  format  and 
submit  through  your  CoC  with  the 
end  destination  being  tin*  USASOC 
I  Xj  Fusion  Cell. 

Chain  of  command  involvement  is 
key  in  validating  all  AAR  and  LL 
submissions.  Ml  validated  USASOC 
I.L  are  entered  into  tin*  Joint  Lessons 
brai  ned  Information  System-SOF 
(J  LLIS-S( )F)  at : 

http://www.JLLIS.8niil.niil/USSOCOM 


gs 


/  am  a  II  arrior 
and  a  ftiemher  of 
the  USASOC  team. 

/  am  the  key  to  mission 


USASOC  LL  Mission: 

Conduct  knowledge 
management  operations  to 
collect,  analyze,  archive, 
integrate,  and  disseminate  LL 
information  to  the  ARSOF 
community  to  improve 
performance  and  allow  USASOC 
and  its  Warfighters  to  achieve 
desired  objectives  and  goals 
while  prov  iding  information  to 
key  planning  and  resourcing 
processes. 


Sharing  your  knowledge , 
experience ,  and  expertise  to  A 
assist  all  SOF  Warfighters!  ^ 
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USASOC  LL  Program 
What  it  Can  Do  for  You: 


The  USASOC  LL  program  features: 

•  Passive  and  active  collection  of  LL 
information 

•  Account  of  current  information  on 
friendly  and  enemy  TTPg 

•A  means  to  document  your  operational 
or  training  issues,  capability  gaps  and 
short-falls  as  identified  in  your  reports 
•Portal  access  to  the  new  DoD  joint  LL 
database,  Jinking  ARSGF,  USSOCOJVL 
CQCOMS,  Service  and  other  LL 
databases  using  the  Joint  LL  Information 
System  (JLLIS);  JLLIS  has  a  joint  search 
engine-  Autonomy  IDOL 
•Initiatives  to  ensure  that  your  LL 
information  is  integrated  into  key 
command  processes 


J 


SOFTRITHS 


% 

■*-r 


The  L^Program  nn s ures  that 
ARSOF  doctrine,  TTPs,  SOPs,  force 
structure,  training,  and  capability  gap 
related  LL  arc  used  to  their  fullest 
extent. 

HR 


Limans  ■,'!«  more  import «ri(  liun  haidv^ie 
■  Qualify  is  lieitui  lli  ti  Quantity 
•Spgciidl  Operations  Fences  Dan  not  be  mass  [hlkIucixI 
*C  nrujirtmi  Special  Operd  ions  F  or ces  rannol  Ji& 
cii^and  ditni  emeHjenuesuccLir 


USASOC  Lessons  Learned 
Fusion  Cell  (LLFC) 

The  LLFC  can  assist  you  in 
identifying  capability  gaps  and 
proposing  solution  sets  for  your  unit. 
Once  the  LL  reports  are  received  and 
yzed,  they  are  used  to  support 
your  Statement  of  Operational 

aments  (SORs).  The  LLFC  will 
also  disseminate  collected  and 
analyzed  information  to  the 
appropriate  organization  charged 
with  effecting  change  in  USASOC.  the 


Unit  LL  Analyst 

Unit  LL  Analysts  are  integrated  into 
USASOC  Command  Subordinate  Commands 
(CSC)  and  Command  Subordinate  Units 
(CSU)  command  staffs.  Analysts  are  there 
to  assist  the  CSC/CSU  commander  and  staff 
with  the  following: 

•Passive  and  active  collection  of  current 
and  historical  LL  information 
•Analysis  of  LL  information 
•Integration  of  LL  information  into  key 
CSC/CSU  and  USASOC  processes 
•Dissemination  of  LL  information 
containing  key  operational  and  tactieal 
value  in  order  to  enhance  mission  success 

Once  received  and  analyzed,  LL  reports  can 
be  used  to  support  your  unit’s  Statement  of 
Operational  Requirements  (SOR),  aiding  in 
resourcing  for  your  unit. 

You  are  the  intellectual  capital  of 
this  command.  We  need  to  know 
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Lesson’s  Learned 


DEFENSE  CENTERS 
OF  EXCELLENCE 


For  Psychological  Health 
&  Traumatic  Brain  Injury 

Psychological  Health,  Traumatic  Brain  Injury  Outreach  Center  Opens 


The  Department  of  Defense  today  announced  the 
opening  of  a  24-hour  outreach  center  to  provide  infor¬ 
mation  and  referrals  to  military  servicemembers,  veter¬ 
ans,  their  families  and  others  with  questions  about 
psychological  health  and  traumatic  brain  injury. 

The  new  center,  which  is  operated  by  the  De¬ 
fense  Centers  of  Excellence  for  Psychological  Health  and 
Traumatic  Brain  Injury  (DCoE),  can  be  contacted  around 
the  clock,  365  days  a  year,  by  phone  at  (866)  966-1020 
and  by  e-mail  at  resources  @ dcoeoutreach.org  . 

“We’re  providing  24/7  support  to  assist  callers 
with  questions  regarding  psychological  health  and  trau¬ 
matic  brain  injury,”  said  BG  Loree  K.  Sutton,  M.D.,  di¬ 
rector  of  DCoE.  “Getting  the  best  possible  information 
and  tools,  hassle-free,  will  empower  and  strengthen  war¬ 
riors  and  their  families  to  successfully  manage  what  can 
be  confusing  and  disturbing  circumstances.” 

The  center  can  address  everything  from  routine 
requests  for  information  about  psychological  health  and 
traumatic  brain  injury,  to  questions  about  symptoms  a 
caller  is  having,  to  helping  callers  find  appropriate  health¬ 
care  resources. 

DCoE  promotes  resilience,  recovery  and  reinte¬ 
gration  of  servicemembers  facing  psychological  health 
and  traumatic  brain  injury  issues,  and  works  to  advance 
research,  education,  diagnosis,  and  treatment  of  these 
conditions. 


“If  we  need  to  research  a  question,  we’ll  do  the 
legwork  and  quickly  reconnect  with  callers,”  Sutton  said. 
“We  welcome  feedback  on  how  we  can  better  meet  the 
needs  of  those  we  are  so  privileged  to  serve.” 

The  DCoE  outreach  center  is  staffed  by  behavioral 
health  consultants  and  nurses,  most  with  master’s  degrees. 
In  addition  to  answering  questions,  staffers  refer  callers  to 
contact  centers  in  other  parts  of  the  Department  of  De¬ 
fense,  other  federal  agencies,  and  outside  organizations 
when  appropriate.  Other  contact  centers  also  refer  callers 
to  the  DCoE  outreach  center. 

The  center  serves  members,  leaders,  and  health¬ 
care  providers  of  the  Army,  Navy,  Air  Force,  Marines, 
Coast  Guard,  National  Guard,  Reserve  and  all  uniformed 
services,  along  with  veterans  of  all  the  services.  The  fam¬ 
ilies  of  servicemembers  and  of  veterans  are  also  served  by 
the  new  center. 

More  information  is  available  at: 
http://www.dcoe.health.mil 
http://www.dcoe.health.mil%20 
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MEDICAL  REFERENCES 


Administration  of  Health  Care 

Disrupted  Health  Services:  http://www.who.int/hac/techguidance/tools/disrupted  sectors/en/index.html 
Health  Care  Management  Tools:  http : //ere . msh . or g/toolkit/ 

Health  Information  Management  Tools:  http://www.humanitarianinfo.org/IMToolbox/ 

Management  of  Health  Care  Delivery:  http://www.who.int/management/en/ 

Administration  and  Contingency  Planning 

USHHS  Health  and  Disaster  Preparedness  Tools:  http://www.ahrq. gov/prep/ 

CDC  Emergency  Preparedness  Planning:  http://www.bt.cdc.gov/planning/ 

USDHS  Resources:  http :// w w w. dhs . gov/index . shtm 

Hospital  Readiness:  http://www.aha.org/aha  app/issues/Emergencv-Readiness/index.jsp 

Aerospace  Medicine,  Aviation  Medicine  and  Patient  Transport 
Aerospace  Medical  Resources:  http : //aeromedic al . org/Links/avmed  links . html 
Medical  Evacuation  Links:  http://usasam.amedd.armv.mil/medevac/interest.htm 
Aviation  Medicine  Resources:  http : //www. nh- terns . com/ Aviation  medicine . html 
Flight  Medic  Resources:  http://www.fhghtweb.com/ghnks/index.php?categorv=2 

Alternative  Medicine 

U.S.  Center  for  Complementary  and  Alternative  Medicine:  http://nccam.nih.gov/ 

WHO  Center  for  Traditional  Medicine:  http://www.who.int/medicines/areas/traditional/collabcentres/en/ 

U.S.  National  Library  of  Medicine  Resources:  http://www.arctichealth.org/tm.php  ; 
and  http://americanindianhealth.nlm.nih.gov/trad-healing.html 
Ethnobotanical  Resource  Directory:  http ://www. cieer. or g/direc torv. html 

Ethnomedicine  Links:  http://www.ethnomedico.com/english/links.htm  and:  http :  //www.  uni  vie .  ac .  at/e  thnomedicine/ 
Ethnopharmacology  Resources:  http://medicinus.info/research/areas/ethnopharmacologv/ 

Herbals:  http://www.botanical.com/botanical/mgmh/comindx.html 
Psychoactive  Substances:  http : / / www. ethnopharmacolo g v. com/ 
and  http://www.erowid.org/psychoactives/psvchoactives.shtml 

Anesthesiology 

Anesthesiology  References:  http://www.asahq.org/Links/refsdb.htm 
Anesthesiology  Links:  http://www.asahq.org/Links/linksOfInterest.htm 
and  http://www.asra.eom/links/index.html#indexes 

Chemical,  Biological,  Radiological  and  Hazardous  Materials 

Bioterrorism  Emergencies  Preparedness  and  Response:  http://www.bt.cdc.gov/bioterrorism/ 

Chemical  Emergencies  Emergency  Preparedness  and  Response:  http://www.bt.cdc.gov/chemical/ 

Radiation  Emergencies  Emergency  Preparedness  and  Response:  http : //www. b t . ede . gov/radiation/ 

CBNRE  Information  &  Analysis  Center:  http : //www. cbiac . ap gea. army. mil/ 

Food  Safety,  Animal  and  Plant  Health  Portal:  http://www.ipfsaph.org/En/default.jsp 
Hazardous  Materials  Database:  http://www.cameochemicals.noaa.gov/ 
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Educational  Resources 


Poison  Control  Center:  http://www.ipl.org/div/kidspace/poisonsafe/pcenters.html 
Poison  Plants  Database:  http://www.cbif.gc.ca/pls/pp/poison7p  x=px 
Toxicology  Databases:  http://www.atsdr.cdc.gov/toxpro2.html 

Dental 

Dental  Emergencies:  http://www.webmd.com/oral-health/guide/handling-dental-emergencies 
Dental  Emergencies  and  Injuries:  http://www.ada.org/public/manage/emergencies.asp 
Dental  Disease  and  Trauma  Research:  https://www.usaccc.org/research/DentalDisease.jsp 

Dermatology 

Atlas  of  Dermatology:  http://www.brooksidepress.org/Products/OperationalMedicine/DATA/operationalmed/Manuals/ 
GMOManual/clinical/Dermatologv/ AtlasofDermatology.htm 

Dermatology  Links  and  Resources:  http://www.hsc.stonybrook.edu/som/dermatology/links.cfm 
Disaster  Medicine  and  Management 

Centers  for  Disaster  Medicine:  http://hsc.unm.edu/som/cdm/index.shtml  :http ://w ww. gwemed.edu/ 1 1 89844732663 .html 
and  http://www.mcg.edu/ems/COM/Disaster/ 

Pre-Hospital  and  Disaster  Medicine:  http://pdm.medicine.wisc.edu/home.html 
Disaster  Medicine  Links:  http://pdm.medicine.wisc.edu/links.html 

Centers  for  Disaster  and  Humanitarian  Assistance:  http://www.cdham.org/  ;  http://www.cdmha.org/Resources.htm  ;  and 
http://coe-dmha.org/ 

Disaster  Management  Toolkit:  http://www.hsc.usf.edu/nocms/publichealth/cdmha/toolkit  dm/index  English.pdf 
Disaster  and  Emergency  Management  Information  Network:  http://ccs.tamu.edu/homeland  security/ 

Diving  and  Hyperbaric  Medicine 

Diver’s  Alert  Network:  http://www.diversalertnetwork.org/ 

Diving  Medicine  Links:  http://scuba-doc.com/lnks.html 
Diving  Diseases  Research  Center:  http ://www. ddrc . org/ 

Diving  Medicine  Symptoms  and  Treatment:  http://scuba-doc.com/sitemap.html 

Navy  Diving  Manual:  http://www.supsalv.org/manuals/diveman5/divManual5.htm 

Hyperbaric  Medicine  Links:  http://www.scuba-doc.com/hbolnks.htm  and  http://www.virtual-anaesthesia- 

textbook.com/vat/hyperbaric.html 

Emergency  Medicine 

Center  for  International  Emergency  Medicine:  http://www.iemh.org/ 

Links  and  Resources:  http://www.acep.org/ACEPmembership.aspx?id=25148 

Environmental  Health  and  Medicine 

Center  for  Health  and  the  Global  Environment:  http://chge.med.harvard.edu/ 

Environmental  Health  Links:  http ://www. sis. nlm . nih . go v/en viro/en virohealthlinks . html 
Environmental  Health  in  Emergencies:  http://www.who.int/water  sanitation  health/hvgiene/emergencies/en/ 
Environmental  Medicine  Links:  http://www.uib.no/isf/guide/occu.htm 
International  Union  for  Circumpolar  Health:  http ://www. iuch . org/ 

Maritime  Medicine  Center:  http://www.gwemed.edu/maritime.htm 
National  Institute  of  Environmental  Health  Science:  http://www.niehs.nih.gov/ 

Travel  Medicine  Resources:  http://gorgas.dom.uab.edu/geomed/links2.html 
Wilderness  Medicine  Links:  http : //wms . or g/links/ interest. asp 

Epidemiology 

Epidemiological  Statistics  and  Applications  for  Public  Health:  http ://www. openepi . com/Menu/ OpenEpiMenu . htm 
Population  Health  Metrics  Online:  http://www.pophealthmetrics.com/ 

Public  Health  Emergency  Countermeasures:  http : //w w w. hh s . go v/aspr/ophemc/index . html 
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Family  Medicine 

Center  for  Family  Health  Information  and  Technology:  http://www.centerforhit.org/ 

Family  Medicine  Resources:  http://www.aafp.org/online/en/home/aboutus/relatedsites.html 
Family  and  Primary  Care  Medicine  Studies:  http://www.graham-center.org 

Forensics 

Forensic  Science:  http://www.ncjrs.gov/spotlight/forensic/Summary.html 
Forensic  Investigation  Links:  http ://www. nlectc . or g/links/f orlinks . html 
Forensic  Science  Links:  http://www.lib.msu.edu/harris23/crimjust/forsci.htm 

Geospatial  Health  Resources 

Geospatial  Mapping:  http://www.cdc.gov/nchs/gis.ht:  http://datawarehouse.hrsa.gov/  and  http://www.who.int/health  map- 
pin  g/en/ 

Humanitarian  Assistance 
Global  Humanitarian  Studies  Links: 

http://www.sipa.columbia.edu/academics/concentrations/ha/ghsi/introduction.html 

Relief  Web  Library:  http://www.reliefweb.int/rw/lib.nsf/doc2057QpenForm 

UN  Humanitarian  Information  Management  Toolbox:  http://www.humanitarianinfo.org/IMToolbox/ 

Improvised  Medicine 

Improvised  Medicine:  http://www.paladin-press.eom/categorv/s 

Midwives  Handbook:  http://www.hesperian.org/Publications  and  Resources.php 

Where  There  is  no  Doctor:  http://www.healthwrights.org/books/WTINDonline.htm 

Where  There  is  no  Dentist:  http://www.healthwrights.org/books/WTINDentistonline.htm 

Where  Women  Have  No  Doctor:  http://www.hesperian.org/Publications  and  Resources.php 

Where  There  Is  No  Psychiatrist:  http://www.asksource.info/pdf/30256  wherethereisnopsveh  ch3  2003.pdf 

Infectious  Diseases 

Center  for  Infectious  Diseases  Research:  http ://w w w. cidrap.umn.edu 

Communicable  Disease  Control  in  Emergencies:  http://whqlibdoc.who.int/publications/2005/9241546166  eng.pdf 

Disease  Control  Priorities  Project:  http : //www. dcp2 . or g/main/Home . html 

National  Center  for  the  Control  of  Infectious  Diseases:  http ://www.cdc . gov/nepdeid/ 

Outbreaks  and  Surveillance:  http://www.who.int/csr/don/en 

International  and  Cross-Cultural  Health 

Cross  Cultural  Healthcare  Program:  http ://www. xcul ture . or g/ 

Cross  Cultural  Medicine  Resources:  http : //www. e thnomed . or g  and  ttp://medicine.ucsf.edu/resources/guidelines/culture.html 
CDC  Global  Health  Office:  http://www.cdc.gov/cogh/index.htm/ 

Global  Health  Council  Resources:  http://www. globalhealth.org/ 

Global  Public  Health  References:  http://www.pbs.org/wgbh/rxforsurvival/resources.html 
Global  Public  Health  Institutes  (Resource  Pages):  http://www.ianphi.org  / 

International  Medicine  Programs:  http://www.gwemed.edu/1189932253869.html 
USHHS  Global  Health  Office  (Issues  &  Resources):  http://www. globalhealth. gov 

Laboratory 

Clinical  Lab  Science  Resources:  http://members.tripod.com/-LouCaru/index-5.html 
Laboratory  Links:  http : //wwwn . ede . go v/nltn/mltl . aspx 

Mass  Causalities 

Community  Based  Mass  Prophylaxis:  http://www.ahrq.gov/research/cbmprophvl/cbmpro.htm 
Mass  Care  and  Shelters  Guide:  http://www.cdsscounties.ca.gov/coplanners/ 

Mass  Causality  Resources:  http://www.bt.cdc.gov/masscasualties/ 

National  Mass  Fatalities  Institute:  http://www.nmfi.org/ 
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Surge  Capacity  and  Facility  Capacity:  http://www.bt.cdc.gov/masscasualties/surgecapacity.asp 
and  http://www.bt.cdc.gov/masscasualties/capacity.asp 


Maternal- Child  Health 

Antenatal  Guidelines  or  Crisis  Conditions:  http://www.icrc.org/web/eng/siteengO.nsf/html/pQ875 
Matemal/Child  Health  Resources:  http://www.who.int/making  pregnancy  safer/publications/en/ 

Medical  Anthropology 

Global  Directory  of  Medical  Anthropology  http ://www. medanthro . net/directorv/submit . asp 

Medical  Anthropology  Web  http ://www. medanth . or g/  and  http://vlib.anthrotech.com/Specialized  Fields/Medical  An¬ 
thropology/ 

Medical  Geography 

http://userpages.umbc.edu/-earickso/Index.html 

http://userpages.umbc.edu/-earickso/MGSGRelatedLinks.html 

Medical  Geology 

Medical  and  Health  Geology:  http://www.medicalgeologv.org/  and  http://energv.er.usgs.gov/health  environment/med¬ 
ical  geology/ 

Mental  Health 

CDC  Mental  Health  Resources:  http : //www. bt . cdc . go v/mentalhealth/ 

Critical  Incident  Stress  Management  and  Resources:  http ://www. icisf . org/ 

Disaster  Mental  Health  Resources:  http://www.trauma-pages.com/disaster.php 

International  Mental  Health  and  Resources:  http://www.iop.kcl.ac.uk/international/7project  id=80 

Psychological  Testing:  http://www.guidetopsvchologv.com/testing.htm  and  Assessments:  http://www.psvwww.com/re- 

source/bvtopic/testing.html 

U.S.  Mental  Health  Information  Center:  http ://mentalhealth. samhsa. gov/ 

Military  Medicine 

International  Committee  for  Military  Medicine:  http://www.cimm-icmm.org/index.html 
Military  Medicine  Links:  http  ://www.  au .  af.mil/au/ awe/ awe  gate/ awc-medi.htm 

Morgue  and  Remains  Management 

Disaster  Victim  Identification  Guide:  http://www.interpol.int/Public/DisasterVictim/guide/default.asp 
Disaster  Morgue  Operations:  http://www.winid.com/dmort7/Final%204-WHITE.doc 
and  http://www.hhs.gov/aspr/opeo/ndms/teams/dmort.html 

Management  of  Human  Remains:  http://www.icrc.org/web/eng/siteengO.nsf/html/pQ858  and  http://www.paho.org/eng- 
lish/dd/ped/ManejoCadaveres.htm 

Obstetrics  and  Gynecology 

Reproductive  Health  Care  in  Emergencies:  http://www.who.int/reproductivehealth/pages  resources/listing 
emegencv.en.html 

Ophthalmology 

American  Academy  of  Ophthalmology  Resources:  http : //www. aao . org/ 

Eye  Disorders  Online:  http://www.merck.com/mmpe/sec09.html;  http ://www. ophthalmolo g v web . c om/ default . aspx ; 
http : //www. thehi ghli ght s . com/Merchant2/merchant .m vc ;  and  http://www.websightmd.com/ 

Palliative  Medicine 

Palliative  Medicine  Resource  Guide:  http://www.aahpm.org/phvsresources/index.html 
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Pathology 

Armed  Forces  Institute  of  Pathology:  http : //www. afip . or g/ 

Pathology  Links:  http://members.tripod.com/Pathnet/links.htm  and  http://pathologvhnks.com/index.php?title=Eric%27s 
Pathology  Links 

Peacekeeping  and  Stability  Operations 
https  ://pksoi.  army.mil/ 

http://www.au.af.mil/au/aul/bibs/peaceops06.htm 

http://www.carlisle.army.mil/ietcop/index.cfm 

Pediatrics 

Child  Health  in  Emergencies:  http://www.who.int/child-adolescent-health/publications/pubemergencies.htm 
Pediatric  Immunization  Guide:  http://aapredbook.aappublications.org/current.shtml 
Pediatric  Patient  Management:  http : //practice . aap . org/topicBro wse . aspx ?nodeID=4000 

Pediatric  Resources:  http : //page s2 . inre te . it/mbiomed/pedi . htm  and:  http://www.lib.uiowa.edu/hARDIN/MD/ped.html 
Pharmacology 

Drug  Information  Guide:  http://www.drugs.com/ 

Merck’s  Clinical  Pharmacology:  http://www.merck.com/mmpe/sec20.html 

Orphan  Drugs:  http ://w w w. orpha.net 

Psychopharmacology  Resources:  http://www.ascpp.org 

WHO  Essential  Medicines:  http://www.who.int/medicines/publications/en/ 

Public  Health 

Centers  for  Public  Health  Preparedness:  http://www.asph.org/cphp/cphp  home.cfm 

Public  Health  Links:  http://www.sph.emory.edu/PHIL.php 

Public  Health  Association  Resources:  http://www.apha.org/programs/resources/ 

Public  Health  Emergency  Countermeasures:  http ://www.hhs . gov/aspr/ophemc/index.html 
Public  Health  Preparedness  Tools:  http://www.phpreparedness.info/tools.php 

Radiology  and  Medical  Imaging 

Med  Pix  Medical  Image  Database:  http://rad.usuhs.edu/medpix/index.html 

Radiology  Education  Gateway:  http://tmcr.usuhs.miE 

Radiology  Links  and  Resources:  http://www.radiologyeducation.com/ 

Public  Health  Image  Library:  http://phil.cdc. gov/Phil/home. asp 

Refugee  Management 

Care  and  Shelter  Tools:  http://www.cdsscounties.ca.gov/coplanners/default.asp?id=31 
Center  for  Refugee  and  Disaster  Medicine:  http://www.jhsph.edu/refugee/ 

Refugee  Decision  Support  Resources 

http  ://www.  unhcr.  or  g/ c  gi  -bin/texi  s/vtx/ref world/rwmain 

UN  Humanitarian  Aid  Links:  http://www.unhcr.org/cgi-bin/texis/vtx/reflink/download.htm 
UN  Refugee  Links:  http://www.unhcr.org/cgi-bin/texis/vtx/reflink 

Surgery 

Hospitals  for  War  Wounded  -  A  Guide  for  Set  Up:  http://www.icrc.org/web/eng/siteeng0.nsf/html/p0714 
Integrated  Management  Toolkit  for  Essential  and  Emergency  Surgical  Care:  http://www.who.int/surgerv/publications/ 
imee  sc/en/index .  html 

Practice  Guidelines  for  Surgical  Care  in  Emergencies:  http://www.who.int/surgerv/en/ESC  in  disasters.pdf 
Surgical  Care  at  the  District  Hospital:  http://www.who.int/surgerv/publications/en/SCDH.pdf 
Surgery  for  Victims  of  War:  http://www.icrc.org/web/eng/siteeng0.nsf/htmPp0446 
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Tactical  Medicine 

Centers  for  Tactical  Medicine:  http://www.mcg.edu/ems/COM/Tactical/:  http://www.gwemed.edu/opmed/tacmed.htm: 
http ://www. gwemed.edu/ 1 1 937 343 1 6069 .html:  and  https://www.usaccc.org/index.jsp 

Telemedicine 

U.S.  Army  Telemedicine:  http ://www. tatrc . org/ 

US  HHS  Telehealth:  http://www.hrsa. gov/telehealth/ 

Telemedicine  Resources:  http ://tie . telemed.org/links/ 

Telemedicine  Links:  http://www.quasar.org/21698/textfodder/telelink.htm 

Tropical  Medicine 

American  Society  of  Tropical  Medicine:  http : //www. as tmh . org/ 

Global  Network  for  Neglected  Tropical  Diseases:  http://gnntdc.sabin.org/ 

Institute  of  Tropical  Medicine  Library  and  Resources:  http://lib.itg.be/bibhome.htm 
International  Registry  of  Tropical  Imaging:  http ://tmcr.usuhs .mil/toc .htm# 

Tropical  Medicine  Links:  http ://hml . org/WWW/tropical .html  and:  http://www.astmh.org/links/index.cfm 
Veterinary  Medicine 

Advanced  Veterinary  Information  System:  http://www.aviscollege.com/ 

Animal  Disease  Alerts,  Information  and  Resources:  http://www.oie.int/eng/en  index.htm 
Animal/Plant  Health  Inspection  Service  and  Resources:  http://www.aphis.usda.gov/ 

Bio-security  Center  for  Animal  Health  Emergencies:  http://www.biosecuritvcenter.org/ 

Diagnostic  Tests  and  Vaccines  for  Terrestrial  Animals:  http://www.oie.int/eng/normes/mmanual/A  summrv.htm 
Global  Early  Warning  System  for  Animal  Diseases:  http://www.who.int/zoonoses/outbreaks/glews/en/index.html 
Veterinary  Resources:  http://informatics.vetmed.vt.edu/Projects.htm 
Veterinary  Emergency  and  Critical  Care  Links:  http://veccs.org/ 

Veterinary  Environmental  Health  Center:  http : //www. emc . nc su . edu/ 

Veterinary  Public  Health  and  Zoonotic  Disease:  http : //www. who .int/zoono se s/vph/ en/ 

World  Veterinary  Association  Links:  http://www.worldvet.org/Web  Links.html 

GENERAL  REFERENCES,  GUIDES  AND  TOOLS: 

Alerts  &  Threats 

Bio-security  Center:  http://www.upmc-biosecuritv.org/ 

Epidemic  and  Pandemic  Alert:  http ://www. who .int/csr/en/ 

Medical  Threats  Briefings  (by  Topic):  http ://usachppm. ap gea. army. mil/hiomtb/ 

Relief  Web:  http://www.reliefweb.int/rw/dbc.nsf/docl007QpenForm 
Security  News:  http://www.planetdata.net/  and  http  ://w  w  w.  global  security,  org 

Basic  References 

Anatomy  Atlases  Online:  http ://w w w. anatomvatlases . org/ 

Health  and  Medical  Sites:  http://www.lib.uiowa.edu/hardin/md/idx.html 

Health  Science  Libraries:  Health  Sciences  Libraries  Online:  http://www.lib.uiowa.edu/hardin/hslibs.html 
Martindale’s  Medical  References:  http://www.martindalecenter.com/Medical.html 

Medical  Algorithms,  Scales,  Tools,  Assessments  &  Scoring  Systems:  http://www.medal.org/visitor/login.aspx 
Medical  Dictionary  Online:  http://cancerweb.ncl.ac.uk/omd/ 

Merck  Health  Guides  Online:  http : //www. mercks ource . com/ 

Military  Medical  Resources:  http : //www. medtrn g . c om/medicaloperations . htm 
National  Library  of  Medicine  Gateway:  http://gatewav.nlm.nih.gov/gw/Cmd 

Practice  Guides:  http://www.fpnotebook.com/:  http ://www. emedicine .com/:  http://www.lib.uiowa.edu/hardin/md/:  and 

http://www.acep.  org/practres.aspx?id=30232 

USUHS  Learning  Resource  Center:  http : //www. Ire .usuhs .mil/ 
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Books  (Online) 

Books  for  Doctors:  http://www.freebooks4doctors.com/fb/special.htm 

E-Learning  Toolkit  for  Essential  Surgical  Care:  http://www.steinergraphics.com/surgical/index.html 

Environmental  Medicine  Text:  http://www.envimed.com/emb.shtml 

Dermatology:  http : // telemedicine . or g/s tamf ord . htm 

DSM-IVR:  http://psych.org/MainMenu/Research/DSMIV.aspx 

First  Aid  in  Armed  Conflicts:  http://www.icrc.org/web/eng/siteeng0.nsf/html/p0870 

Global  Health  Council  Publications:  http://www.globalhealth.org/publications 

Medical  Bookshelf:  http://www.ncbi.nlm.nih. gov/sites/entrez?db=books 

Military  Medicine:  http://www.brooksidepress.org/Military.htm;  and  http://www.bordeninstitute.army.mil/published.html 
Military  Biodefense  Manuals:  http://usamriid.detrick.army.mil/education/instruct.htm 
Merck  Manuals  Online:  http ://www. merck. com 

Merck/Medicus  Portal:  http://www.merckmedicus.com/pp/us/hcp/hcp  home.jsp 
Primary  Trauma  Care  Manual:  http://www.steinergraphics.com/surgical/manual.html 

Courses  (Online) 

Virology  Course:  http://web.uct.ac.za/depts/mmi/jmoodie/welcome  1  .html 
Medical  Super  Courses:  http://iier.isciii.es/supercourse/assist/topicsearch.htm 
WMD  Online  Preparedness  Education  Program:  http://opep.usuhs.edu/ 

Journals  (Online) 

Federal  Medicine:  http://www.usmedicine.com/index.cfm 

Medical  Journals:  http://www.biomedcentral.com/  and  http://www.plos.org/ 

Medical  and  Science  Journals:  http://www.ispub.com/ostia/index.php?xmlFilePath=joumals.xml 
Medical  and  Science  Journals  for  the  Developing  World:  http://www.biomedcentral.com/developingcountries 

Training 

Advanced  Burn  Life  Support:  http://www.ameriburn.org/ablscoursedescriptions.php 
Advanced  Disaster  Life  Support:  http://www.bdls.com/ 

Advanced  Hazmat  Life  Support:  http : //www. ahls . org/ahl s/ec s/main/ahls  home . html 
Advanced  Medical  Life  Support:  http : // w w w. naemt . or g/AMLS/def ault . htm 
Advanced  Wilderness  Life  Support:  http://awls.org/index.htm 
BiodefenseEd.org:  http://www.biodefenseeducation.org/ 

Biochemical  Organic  Radiological  Disaster  Educational  Response  System:  http://www.bordersalertandreadv.com/ 

Blast  Injury  Training:  http://www.bt.cdc.gov/masscasualties/tiidefacts.asp 
Center  for  Domestic  Preparedness:  http ://cdp . dhs . go v/index.html 
Diploma  in  Remote  and  Offshore  Medicine:  http : //www. diprom. rc sed . ac . uk/ 

Disaster  Education  Extension  Network:  http://eden.lsu.edu 
Disaster  Mental  Health  Institute:  http://www.usd.edu/dmhi/ 

Diver  Medical  Technician  Training:  http://www.nbdhmt.com/dmt.html 
Emergency  Management  Institute:  http://www.training.fema.gov/EMIWEB/ 

Health  Care:  http://www.medweb.emorv.edu/MedWeb/SPT — Home.php 
Humanitarian  Resource  Institute:  http ://www. humanitarian . net/ 

International  Trauma  Life  Support  Course:  http : //www. itrauma.org/ 

JEMS  Training  Links:  http://www.jems.com/education  and  training/index.html 
NAEMT  Training:  http://www.naemt.org/educationalPrograms/ 

Medicine  for  Mariners:  http ://www. medicinef ormariner s . c om/ 

Medicine  in  Challenging  Environments:  http://www.trueresearch.org/mice2006/ 

Pre  Hospital  Trauma  Life  Support:  http : // w ww. naemt. org/PHTLS/ 

Remote  Area  EMS:  http://www.raems.com/index.html 

Remote  Medicine  Guides:  http ://www.remotemedicine . org/Guides .htm 

Terror  Medicine:  http : //www. terrormedicine . or g/ 

Training  in  Tropical  Diseases:  http://www.who.int/tdr/index.html 

USMA  Terrorism  and  Counterterrorism  Training:  http : //www. teachin gterror. com/ 
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Picture  This... 

Ryan  D.  Freeland,  USAF,  MC,  FS 

During  a  MEDCAP  in  sub-Saharan  Africa  you  see  a  number  of  patients  in  your  clinic  with  seemingly  un¬ 
related  but  unusual  pathology. 

Using  the  primary  lesion  definitions  outlined  in  your  SOF  Medical  Handbook,  how  would  you  describe  the 
morphology  of  this  lesion? 

What  is  your  differential  diagnosis  for  this  lesion  (see  photos  2-6)? 
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ANSWER: 

Morphology 

Primary  lesion  —  Coalescent,  nummular,  depig- 
mented  macules  and  patches  with  some  scalloped  bor¬ 
ders  isolated  over  the  anterior  tibia.  Secondary  lesion  — 
round  scar  located  in  the  center  of  the  coalescing  depig¬ 
mentation. 

Differential  Diagnosis 

Onchocerciasis,  vitiligo,  leprosy,  streptocercia- 
sis,  eczema,  malnutrition,  lymphatic  filariasis,  tinea  ver¬ 
sicolor,  pityriasis  alba,  post-inflammatory  hypo- 
pigmentation,  hypopigmented  mycosis  fungoides. 

Onchocerciasis  is  rare  in  the  United  States  but  is 
commonly  seen  in  western,  central,  and  eastern  Sub-Sa¬ 
haran  Africa.  There  are  also  isolated  foci  in  Latin  Amer¬ 
ica  and  Yemen.  Here  we  review  the  nematode 
Onchocerca  volvulus  as  well  as  its  intermediate  host,  the 
black  fly  (genus  Simulium).  We  also  highlight  the  der¬ 
matologic  spectrum  of  findings  over  the  disease ’s  long 
course,  current  treatments,  and  promising  future  treat¬ 
ments. 

Onchocerciasis 

Onchocerciasis  is  a  debilitating  spectrum  of 
multi-systemic  disease  caused  by  the  parasitic  nematode 


Onchocerca  volvulus  A2  These  thread-like  worms  called 
filaria3  have  gained  notoriety  for  claiming  the  world- wide 
title  as  the  second  most  common  cause  of  infectious 
blindness  (most  common  —  Chlamydia  trachomatis ).4 
The  populations  most  often  afflicted  by  these  worms  live 
along  banks  of  rivers,  hence  the  popular  colloquium, 
“river  blindness.”1  More  commonly  seen  in  persons  in¬ 
fected  is  the  wide  range  of  dermatologic  diagnoses  pri¬ 
marily  caused  by  local  inflammatory  responses  to  dead 
microfilariae.1 

Onchocerciasis  is  rarely  diagnosed  in  the  United 
States.  However,  this  parasitic  disease  may  be  contracted 
by  populations  spending  months  to  years  in  endemic 
areas.  Such  personnel  groups  include  Peace  Corps  vol¬ 
unteers,  relief  and  development  workers,  as  well  as  fed¬ 
eral  employees,  and  active  duty  militants.  Importantly, 
the  length  of  time  spent  in  any  of  the  endemic  areas  di¬ 
rectly  correlates  to  both  the  individual  risk  of  contracting 
the  parasite  and  the  severity  of  symptoms. 

The  World  Health  Organization  (WHO)  esti¬ 
mates  that  more  than  17  million  persons  are  affected  with 
the  disease  worldwide  with  approximately  270,000  blind 
and  another  500,000  with  severe  visual  impairment.5  The 
WHO’s  expert  committee  on  onchocerciasis  also  esti¬ 
mates  that  99%  of  persons  affected  live  on  the  African 
continent,  with  the  remainder  of  those  affected  in  Yemen 
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and  Latin  America.  Thirteen  endemic  foci  have  been 
identified  in  six  different  countries  in  Latin  America  in¬ 
cluding  Brazil,  Colombia,  Ecuador,  Guatemala,  Mexico, 
and  Venezuela  placing  approximately  500,000  people  at 
risk.6 

The  intermediate  host — Simulium 

Though  only  one  species  of  Onchocerca  causes 
onchocerciasis,  literally  hundreds  of  species  of  Simulium 
can  serve  as  intermediate  hosts  for  the  causative  nema¬ 
tode.  The  predominant  species  complex  carrying  O. 
volvulus  in  most  of  Africa  is  Simulium  damnosum.1  No¬ 
tably,  this  species  complex  is  further  divided  into  five 
subcomplexes  -  damnosum ,  Ketaketa,  Kibwezi,  Sanje, 
and  squamosum.1  For  Africa,  Adler  and  McCreadie  list 
15  species  of  Simulium  as  well  as  the  damnosum  com¬ 
plex  as  common  carriers  of  O.  volvulus .8  In  West  African 
nations  the  predominant  intermediate  hosts  are  damno¬ 
sum ,  yahense,  sanctipauli ,  and  sirbanum.9  Besides  S. 
damnosum  another  principal  species  throughout  much  of 
the  central  Africa  is  S.  neavei } 

For  Latin  America,  Adler  and  McCreadie  list  five 
species  —  callidum,  incrustatum,  limbasum,  quadrivit- 
tatum,  and  oyapockense  as  well  as  four  complexes  —  ex- 
iguum,  guainense,  metallicum ,  and  ochraceum  as 
common  carriers  of  O.  volvulus .8 


Figure  1:  Black  fly  (Simulium  yahense)  with  parasite, 
Onchocerca  volvulus ,  emerging  from  the  insect’s  an¬ 
tenna.  The  image  is  shown  under  1  OOx  magnification 
by  scanning  electron  microscope.  (Wikipedia) 

The  adult  Simulium  is  characterized  by  a  small, 
rounded  body,  bead-like  antennae,  an  arched  thorax,  and 
a  pair  of  wings  that  span  6  to  10mm  with  thickened  veins 
near  the  leading  edge.8  Most  flies  are  black  in  color  but 
some  species  may  be  orange  or  yellow.  The  male’s  eyes 
are  holoptic,  meeting  along  the  dorsal  length  of  the  head 
while  the  female’s  eyes  are  dichoptic,  separated  by  an  an¬ 
terior  segment  called  the  frons.  Ventral  on  the  head  is  the 
mouth,  a  complex  structure  marked  by  two  maxillary 
palps  attached  near  the  base  of  the  proboscis.  The  labium 
forms  the  back  of  the  proboscis  and  envelops  the  other 


parts  of  the  mouth  which  include  the  serrated  mandibles 
and  the  toothy  posterior  maxilla  called  the  laciniae.8  Of 
note,  the  color  patterns  of  the  legs  and  thorax  are  useful 
in  species  identification  of  Simulium. 
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Figure  2:  Simulium  damnosum ,  the  predominant  interme¬ 
diate  host  of  Onchocerca  volvulus. 

Reproduced  from  WHO/TDR/Stammers. 


Simulium  are  extremely  common  near  rapidly 
flowing  rivers.  The  female  black  fly  lays  several  hun¬ 
dred  eggs  on  debris,  stones,  or  vegetation  after  a  requi¬ 
site  blood  meal  is  taken  for  the  development  of  each  set 
of  eggs.11  Like  many  types  of  mosquito,  the  black  fly 
has  egg,  larval,  and  pupal  stages  in  water,  “but  unlike 
mosquitoes,  the  habitats  are  restricted  to  highly  oxyge¬ 
nized  fast  flowing  turbulent  water,  containing  a  readily 
available  source  of  food.”11 


Figure  3:  Simulium  life  cycle 

1 .  Adult  female 

2.  Egg  stage 

3.  Larval  Stage 

4.  Pupal  stage 

5.  Immature  adult  (pre-imago)  stage. 
Image  reproduced  from  Barry.12 


The  Simulium  bite 

When  the  fly  begins  to  bite,  the  lip-like  labella 
are  withdrawn  and  small  teeth  and  spines  from  apex  of 
the  anterior  mouth  pull  the  skin  taught  so  that  the  ser¬ 
rated  mandibles  can  cut  the  host  flesh,  allowing  the 
labrum  and  hypopharynx  to  enter  the  wound.13  8  The 
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overlapping  mandibles  forms  a  food  channel  and  the  bit¬ 
ing  fly  siphons  off  the  meal  from  the  pooling  blood.  Be¬ 
cause  of  this  mechanism  for  feeding  from  pooled  blood, 
Simulium  are  considered  telmophages.  Along  the  anterior 
surface  of  the  hypopharynx  is  a  salivary  groove  which 
deposits  saliva  directly  into  the  wound  which  enhances 
vasodilation,  promotes  analgesia,  and  inhibits  platelet  ag¬ 
gregation.14  In  Latin  America,  some  of  the  Simulium 
species  have  a  buccopharyngeal  armature  that  limits  their 
uptake  of  microfilariae  and  therefore  decreases  their  abil¬ 
ity  to  transmit  the  parasite.44 

Notably,  adult  females  require  a  blood  meal  to 
mature  the  developing  eggs,  an  ovarian  cycle  that  occurs 
over  a  time  period  of  two  days  to  two  weeks.  Males  do 
not  bite  and  therefore  do  not  transmit  O.  volvulus.  Since 
these  female  adults  are  determined  feeders,  they  will  not 
leave  the  host  until  they  are  satiated,  a  process  that  takes 
three  to  six  minutes  for  a  fly  to  take  on  approximately  its 
own  weight  in  blood.8 

Black  flies  typically  bite  during  daylight  hours 
with  the  majority  of  Simulium  species  including  S. 
daranosum  biting  at  dawn  and  dusk8  in  outdoor  shaded 
or  partially- shaded  areas.  A  rapid  decrease  in  air  pres¬ 
sure  coupled  with  increasing  cloud  cover  increases  bit¬ 
ing  frequency.  Simulium  typically  avoid  biting  indoors  or 
late  at  night.  It  is  not  uncommon  for  Siumulium  to  fly 
seven  to  10  miles  from  the  breeding  sites,  or  are  blown  by 
wind  even  further  to  feed  on  warm-blooded  animals  and 
people.  Since  adult  females  only  live  for  two  to  three 
ovarian  cycles  flies  may  only  bite  during  this  three  to  five 
week  timespan.12’8 

Interestingly,  dry  season  months  can  account  for 
the  high  transmission  rates.  In  a  quantitative  study  of  on¬ 


chocerciasis  transmission  of  two  separate  species  of 
Simulium  in  Liberia,  West  Africa  David  Fryauff  and 
Milan  Trpis  discovered  that  peak  infectivity  rates  for  both 
S.  sanctipauli  and  S.  Yahense  occurred  in  the  dry  season 
(Nov- April). 9  This  is  in  contrast  to  the  much  more  com¬ 
mon  scenario  for  most  species  of  Simulium  including  S. 
damnosum  to  reach  peak  transmission  rates  during  the 
wet  season.8 

Onchocerca  volvulus 

The  Simulium  inject  one  or  two  larvae  (microfi¬ 
lariae)  into  the  skin  with  each  bite.  These  microfilarial 
worms  migrate  to  subcutaneous  tissue  and  develop  over 
the  span  of  approximately  nine  to  24  months  into  adult 
worms.  These  adult  worms  may  reside  in  subcutaneous 
tissue  for  10  to  15  years.116  The  larger  of  the  genders,  the 
female  adult  worm,  can  grow  to  lengths  of  50cm,  and  pro¬ 
duce  millions  of  microfilariae  over  the  course  of  her  adult 
life.16  These  immature  microfilariae  then  migrate  through 
the  connective  tissue,  the  lymphatics,  and  the  skin.  With 
each  bite  of  the  black  fly,  immature  microfilariae  are  in¬ 
gested  from  the  blood  meal  of  infected  persons,  and  then 
migrate  from  the  Simulium’s  midgut  to  the  thoracic  mus¬ 
cles  where  they  give  rise  to  mature,  infective  larvae. 
These  mature  larvae  then  migrate  to  the  biting  fly’s  pro¬ 
boscis  where  they  are  loaded  to  infect  another  bite  vic¬ 
tim.16  Because  of  the  necessity  of  the  adult  worms  to 
mate  and  produce  microfilariae  in  the  human  that  subse¬ 
quently  mature  in  the  Simulium ,n  the  intensity  of  infec¬ 
tion  in  humans  is  exponentially  related  to  the  number  of 
bites  sustained  by  infected  blackflies.17  It  follows  then 
that  severity  of  patient  symptoms  is  directly  related  to 
quantitative  filarial  load. 


Figure  4:  Black  fly  bites.  Repro¬ 
duced  from  Jarmo  Holopainen’s 
Home  Page 
www.uku.fi/-holopain/stt/Simuliidae2  .jpg 
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Onchocerca  volvulus 


tins  rwwwdpd  cdc  govMpda: 


Figure  5:  Onchocerca  volvulus  life  cycle. 


During  a  blood  meal,  an  infected  black  fly  (genus 
Simulium )  introduces  third-stage  filarial  larvae  onto  the  skin 
of  the  human  host,  where  they  penetrate  into  the  bite  woundO. 
In  subcutaneous  tissues  the  larvae  ©develop  into  adult  filariae, 
which  commonly  reside  in  nodules  in  subcutaneous  connec¬ 
tive  tissues©.  Adults  can  live  in  the  nodules  for  approximately 
15  years.  Some  nodules  may  contain  numerous  male  and  fe¬ 
male  worms.  Females  measure  33  to  50cm  in  length  and  270 
to  400pm  in  diameter,  while  males  measure  19  to  42mm  by 
130  to  210pm.  In  the  subcutaneous  nodules,  the  female  worms 
are  capable  of  producing  microfilariae  for  approximately  nine 
years.  The  microfilariae,  measuring  220  to  360pm  by  5  to  9pm 
and  unsheathed,  have  a  life  span  that  may  reach  two  years. 
They  are  occasionally  found  in  peripheral  blood,  urine,  and 
sputum  but  are  typically  found  in  the  skin  and  in  the  lymphat¬ 
ics  of  connective  tissues©.  A  black  fly  ingests  the  microfilar¬ 
iae  during  a  blood  meal©.  After  ingestion,  the  microfilariae 
migrate  from  the  black  fly’s  midgut  through  the  hemocoel  to 
the  thoracic  muscles©.  There  the  microfilariae  develop  into 
first- stage  larvae©  and  subsequently  into  third-stage  infective 
larvae©.  The  third-stage  infective  larvae  migrate  to  the  black 
fly’s  proboscis©  and  can  infect  another  human  when  the  fly 
takes  a  blood© . 


Signs  and  Symptoms  of  Onchocerciasis 

Upon  dying,  microfilariae  may  induce  intense 
inflammatory  responses  which  are  causal  in  the  majority 
of  clinical  symptoms.  It  is  estimated  that  in  a  severely  in¬ 
fected  person,  more  than  100,000  microfilariae  may  die 
each  day!1  The  most  widely  known  symptom  of  on¬ 
chocerciasis  is  blindness  which  results  after  prolonged 
infection  and  leads  to  end-state  sclerosing  keratitis  or 
optic  neuritis.  Ocular  manifestations  also  include  uveitis, 
iridocyclitis,  chorioretinitis,  and  punctuate  keratitis.  Of 
note,  blindness  caused  by  O.  volvulus  may  result  from 
either  anterior  or  posterior  chamber  disease.42 


In  addition  to  these  ocular  diagnoses,  onchocer¬ 
ciasis  is  characterized  by  a  wide  range  of  dermatologic 
findings  first  classified  by  Murdoch  in  1993  in  order  to 
standardize  reporting  for  data  collection.18  Pruritis,  typ¬ 
ically  the  initial  dermal  sign,42  is  often  associated  or  fol¬ 
lowed  by  episodes  of  acute  macular  and  papular 
eruptions  that  may  appear  at  any  time  after  infection. 
These  papules  may  be  scattered  or  confluent.  Acute 
episodes  of  papular  dermatitis  give  way  to  more  severe 
and  chronic  forms  of  onchodermatitis.  According  to 
Murdoch’s  classification  scheme,  onchodermatitis  is  cat¬ 
egorized  as  one  of  three  major  types  —  acute  papular, 
chronic  papular,  or  lichenified.18’1  Acute  papular  oncho¬ 
dermatitis  (APOD)  is  characterized  by  a  scattered,  pru¬ 
ritic  papular  rash.  Papules  must  be  at  least  1mm  and  may 
or  may  not  be  accompanied  by  vesicles  or  pustules. 
Chronic  papular  onchodermatitis  (CPOD)  is  typically  a 
scattered,  pruritic,  hyperpigmented  rash  with  larger 
papules  (>3mm).  Lichenified  onchodermatitis  (LOD)  is 
characterized  by  discrete  or  confluent,  raised,  hyperpig¬ 
mented  papulonodular  plaques  often  associated  with  pru- 
ritis  and  lymphadenopathy.181  The  lichenification 
leading  to  rough  and  hardened  skin  affords  the  colloqui¬ 
ums  “elephant”  or  “lizard’  skin”.42 

Late  skin  findings  include  atrophy  with  or  with¬ 
out  fine  wrinkles  as  well  as  depigmentation  .  The  loss 
of  pigment  may  be  incomplete  or  complete  but  typically 
spares  peri-follicular  islands.  The  colloquial  term  for 
complete  loss  of  pigment  associated  with  onchocerciasis 
is  “leopard  skin”  and  is  seen  only  in  patients  with  ad¬ 
vanced  disease.1  Another  late  form  of  dermal  pathology 
seen  particularly  in  Yemen  occurs  with  acute  papular  rash 
in  a  single  limb  coupled  with  edema,  lymphadenopathy, 
intense  pruritis,  and  hyperpigmentation.  This  condition 
is  known  as  “sowda.”43 

Adult  worms  remain  in  subcutaneous  fibrous 
nodules  called  onchocercomas  that  are  largely  protected 
from  the  host’s  immune  system.  These  palpable  nodules 
are  typically  observed  over  bony  prominences  including 
the  scalp,  elbows,  ribs,  iliac  crests,  greater  trochanters, 
ischial  tuberosities,  and  knees.1 

There  is  also  a  unique  condition  known  as 
“hanging  groin”  caused  by  inflammation  of  lymph  tis¬ 
sues  which  results  in  folds  of  atrophic  and  inelastic  skin 
that  droop  over  or  alongside  the  genitalia. 

WOLBACHIA 

Wolbachia  are  endosymbiotic  bacteria  found  in 
most  of  the  filariae  affecting  humans  including  On¬ 
chocerca  volvulus.  These  bacteria  are  required  for  worm 
embryogenesis,  development,  gender  differentiation,  and 
adult  survival.21  Due  to  concerns  over  the  lack  of  alter¬ 
nate  therapies  available  for  mass  distribution  as  well  as  a 
fear  of  microbial  resistance  to  current  treatment,  research 
has  been  ongoing  to  discover  novel,  effective  therapies  to 
treat  this  endosymbiote.  Due  to  its  susceptibility  to  com¬ 
monly  used  antibiotics  like  doxycycline  and  tetracy- 
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cline,24"26  Wolbachia ,  have  emerged  as  the  promising  new 
target  for  treatment.  By  treating  these  mutualistic  bacte¬ 
ria,  adult  females  will  be  rendered  sterile  ultimately  de¬ 
creasing  microfilariae  populations.21’22 

Treatment 

Ivermectin  is  a  synthetic  anti-parasitic  drug  from 
a  class  of  macrocyclic  lactones  known  as  avermectins  that 
acts  as  a  GABA  agonist  and  causes  spastic  paralysis  and 
death  of  microfilariae.23  It  was  originally  developed  as  an 
anti-helminthic  drug  for  veterinary  use  in  livestock.42  In 
the  late  1970s  the  drug  was  found  to  be  extremely  effec¬ 
tive  against  O.  cervicalis  in  cattle  which  led  to  the  notion 
of  its  utility  in  treating  O.  volvulus.45  It  is  now  the  drug  of 
choice  for  micro filaricidal  activity  against  O.  volvulus. 
Repeated  dosages  of  ivermectin  block  embryo  release 
most  likely  due  to  paralysis  of  uterine  muscles.21  Since 
ivermectin  is  only  weakly  macrofllaricidal,21  dosing 
schedules  require  quarterly,  semi-annual,  or  annual  ad¬ 
ministrations  to  kill  the  infective  larvae.16  The  same  is 
true  of  diethylcarbamazine  citrate  (DEC),  a  drug  used  to 
treat  lymphatic  fllariasis.  Ivermectin  is  administered  at 
150  micrograms/kg  (max  12mg)  every  3  to  12  months  to 
suppress  microfilariae  in  the  eyes  and  skin.16 

Since  the  currently-used,  mass-distributed  drug, 
ivermectin,  has  neither  strong  macrofllaricidal  properties 
nor  permanent  sterilizing  effects  on  the  adult  worm,  more 
effective  drugs  are  needed  to  complement  the  use  of  iver¬ 
mectin  alone.22  These  desired  combination  therapies 
would  lead  to  both  destruction  of  microfilariae  as  well  as 
long-term  sterilization  of  the  adult  female  filariae.22 

Depletion  of  adult  worms  can  also  be  accom¬ 
plished  by  surgical  removal  of  onchocercomas. 


Figure  6:  Cumulative  treatments  for  onchocerciasis.  Repro¬ 
duced  from  www.mectizan.org 


Prevention  12’ 8 

•  Avoid  activities  in  proximity  to  fast-flowing  rivers  dur¬ 
ing  the  black  fly  season,  especially  during  dawn  and  dusk 

•  Long  sleeves,  pants,  and  hats  with  fine  mesh  netting  ex¬ 
tending  over  the  face  and  shoulders  will  decrease  quantity 
of  bites 

•  Repellents  offer  some  relief  depending  on  the  individual, 
species  of  fly,  temperature,  humidity,  time  of  day,  etc. 

•  The  best  methods  of  control  are  directed  toward  reducing 
the  number  of  black  fly  breeding  areas.  Removal  of  vege¬ 
tation  and  other  objects  in  streams  will  cut  down  the  num¬ 
ber  of  larvae. 

•  Temporary  damming  of  water  can  reduce  populations,  as 
immature  stages  need  swift,  running  water.  Larvae  will 
die  in  10  to  24  hours  in  calm  non-mnning  water. 


Mectizan  Donation  Program  (MDP) 

In  October  1987,  the  pharmaceutical  giant  Merck 
launched  a  global,  multi-faceted  task  force  dedicated  to 
the  world-wide  elimination  of  onchocerciasis.27  The  Mec¬ 
tizan  Donation  Program  or  MDP  created  by  Merck 
merged  an  international  conglomerate  of  both  public  and 
private  organizations  including  the  World  Health  Organi¬ 
zation  (WHO),  the  World  Bank,  the  United  Nation’s  Chil¬ 
dren’s  Fund,  numerous  national  ministries  of  health,  and 
more  than  35  non-governmental  organizations  (NGO).27 
This  massive  initiative  has  been  overseen  by  the  Merck- 
appointed  Mectizan  Expert  Committee,  an  independent 
group  of  internationally  recognized  experts  in  tropical 
medicine  and  public  health.28  In  a  20-year  review  of  the 
MDP,  Brenda  Colatrella,  an  employee  at  Merck,  recently 
reported  that  since  its  inception,  Merck  has  donated  more 
than  1.8  billion  tablets  of  Mectizan,  providing  more  than 
530  million  treatments  (this  data  is  detailed  by  the  Mecti¬ 
zan  Expert  Committee  in  figure  13  reproduced  here  from 
their  website).  The  number  of  treatments  is  expected  to 
grow  to  at  least  100  million/year  by  20 10.29  However,  the 
impacts  of  such  staggering  distributions  from  this  global 
program  are  more  difficult  to  quantify.  To  be  sure  though, 
the  Mectizan  Donation  Program  can  certainly  claim  a 
wide  range  of  positive  outcomes  including  the  minimiza¬ 
tion  of  disease  burden  world-wide,  contributions  to  a  re¬ 
gional  economic  stability,  and  strengthened  healthcare 
coalitions.  Especially  those  that  have  been  charged  with 
mobilizing  such  tremendous  resources  from  a  public-pri¬ 
vate  alliances  to  deliver  healthcare  to  these  isolated  com¬ 
munities.27 
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Figure  7:  Foci  in  Latin  America  (OEPA  region)  where  onchocerci¬ 
asis  is  endemic  and  where  mass  treatment  with  Mectizan  is  indi¬ 
cated  and  ongoing,  as  of  the  end  of  2005.  In  Latin  America  (OEPA 
region),  as  of  the  end  of  2005,  all  onchocerciasis  endemic  foci  were 
indicated  for  twice-yearly  mass  treatment  with  Mectizan,  regardless 
of  endemicity,  as  a  strategy  for  the  elimination  of  onchocercal  mor¬ 
bidity  and  transmission  of  infection.  This  map  is  reproduced  with 
permission  of  the  Annals  of  Tropical  Medicine  and  Parasitology , 
2006,  Volume  100,  pages  733^16. 


If  you  are  DEPLOYED  and  have  concerns 
about  a  puzzling  skin  condition,  you  can  email  your 
clinical  photos  with  a  concise  morphologic  descrip¬ 
tion  of  the  lesion  to  our  Operational  Teledermatol¬ 
ogy  site  at  derm.consult@  us.armv.mil  or  to  me 
directly  at  Daniel.Schissel@us.armv.mil.  The  lesion 
you  describe  just  may  make  its  way  to  the  next  edi¬ 
tion  of  Picture  This... 

Thanks  for  all  you  do. 


Figure  8:  The  26  countries  in  Africa  where  mass  treatment 
with  Mectizan  is  indicated  and  ongoing  for  onchocercia¬ 
sis,  as  of  the  end  of  2005.  Countries  are  color  coded  ac¬ 
cording  to  their  inclusion  in  the  former  OCP  (green)  or 
APOC  (yellow)  regions.  As  of  the  end  of  2005,  there  were 
mass  treatment  programs  with  Mectizan  for  onchocercia¬ 
sis  in  all  26  African  countries  where  such  intervention  is 
epidemiologically  justified.  These  26  countries,  plus 
Niger  and  Mozambique,  are  eligible  for  Mectizan  com¬ 
bined  with  albendazole  for  national  programs  to  eliminate 
Lymphatic  Filariasis.  This  map  is  reproduced  with  per¬ 
mission  of  the  Annals  of  Tropical  Medicine  and  Para¬ 
sitology,  2006,  Volume  100,  pages  733-46. 
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such  knowledge  of  its  art  and  practice 
improve  my  capability  to  this  purpose.  As 


and  even  lives,  of  others.  I  confess  the 
edge  in  the  caring  for  the  sick  and  in¬ 
maxim  "Primum  non-  nocere"  ("First, 
seek  the  assistance  of  more  competent 
available.  These  confidences  which 
the  sick,  I  will  treat  as  secret.  I  recog- 
others  who  seek  the  service  of  medicine 
as  I  possess,  and  I  resolve  to  continue  to 
an  American  Soldier,  I  have  determined  ulti¬ 


mately  to  place  above  all  considerations  of  self  the  mission  of  my  team  and  the  cause  of  my  nation. 


Pararescue  Creed 

I  was  that  which  others  did  not  want 
did  what  others  failed  to  do.  I  asked 
And  reluctantly  accepted  the 
I  fail.  I  have  seen  the  face  of  terror; 
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